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Soils
This section deals with the stability characteristics of the soils. It is convenient to consider them in relation to their geomorphological situation rather than pedological classification so that the relationship with the geology and geomorphology is clear. The discussion in this section is based on the work of Hill in Antigua, Lang in Barbuda and Carroll in St. Kitts.

Each island will be dealt with separately, but a description of the broad groupings will assist in understanding the differences between the islands. All three islands lie on a volcanic base, but at the present Barbuda and parts of Antigua are occupied by sedimentary materials which succeeded the volcanic developments of the older volcanic arc. St. Kitts, on the other hand, is almost entirely volcanic, and is wholly within the younger volcanic arc. It consists principally of very youthful volcanics, with the exception of the southeast peninsula where older volcanoes, still a great deal younger than those present in Antigua are found

Antigua
Soils of Antigua can be considered in five geomorphic groups:

- soils of the alluvial areas

- soils of the undulating limestone region

- soils of the moderate slopes of the central region

- soils of the hills of the central region

- soils of the southwest mountains

Soils of the alluvial areas – soils over deep alluvium on gentle slopes

These can be divided into two main groups. 

1. Moderately light soils with good drainage. These are deep, with rapid through-drainage, and very low hazard of erosion, which are unlikely to be candidates for mass movement. 

Variants which may be erodible are types with occasional compacted subsoils and saline profiles.

2. Heavy soils with imperfect drainage. These occupy very low-lying areas with mainly rather slow drainage. The heavy clays of which they are composed are resistant to raindrop and soil wash erosion – the hazard is very slight. They overlie deep alluvium

Neither group overlies materials likely to participate in mass movement and of course are in a topographic position where such movement is highly unlikely

Soils of the limestone region– soils over massive calcareous materials

These can also be divided into two groups.

1. Light- textured, very shallow soils over calcareous sandstones. These soils are only six to twelve inches deep and overlie materials which are of low permeability so that erosion hazard is moderate or worse. The sites occupied by these soils are candidates for rock falls rather than debris slides

2. Heavy-textured, shallow, well-drained soils over limestone and calcareous marls or grits. They are mostly quite shallow with moderate to slight erosion hazard, because of their structure characteristics and overlie materials which are of low permeability except through fissures– leading to rock fall potential

Soils of the gentle slopes of the central region
These can be divided into three main groups.

1. Moderately heavy, textured, shallow soils with imperfect drainage over gravels. These are of variable drainage and low erosion hazard

2. Heavy textured, moderately deep or deep soils with imperfect or poor drainage over clays. These soils have slow drainage but only have a slight erosion hazard because of the heavy (cohesive) and calcareous (strongly structured) nature of the clay.

3. Heavy, moderately deep or deep soils, with imperfect or poor drainage over clay. These have generally slight to moderate erosion hazard. 

Soils of the hills of the central region
1. Shallow, well-drained, light textured soils. These are highly erodible soils.

2. Shallow, moderately heavy textured, well drained soils. These soils are reported to have a moderate to severe erosion hazard despite their heavy texture and free drainage.

3. Heavy-textured, shallow, well drained soils over tuff. These have a severe erosion hazard despite free drainage.

Soils of the southwest mountains
Again, these can be divided into two groups.

1. Soils over igneous rocks. These comprise light-textured, shallow, well drained soils over dacite and moderately heavy textured soils over andesites and basalts. The erosion hazard ranges from moderate to very severe.

2. Moderately heavy-textured, shallow, well drained soils over tuffs and tuffaceous agglomerate. The erosion hazard is moderate to severe.

Barbuda
Only four soil types and one land type need to be considered. The two soils on the limestone highland are both of low erosion hazard with respect to water erosion and low to moderate erosion hazard from wind. The upland between the highland and the beach is occupied by a terrace about fifteen feet above present sea level. Two soils occur on this terrace:

- a silty, heavy-textured soil derived from weathered limestone which is of low erosion hazard by both wind and water, and

- a lighter-textured soil derived from oolitic limestone rubble which is extremely susceptible to wind erosion and has a moderate susceptibility to water erosion. 

The extensive area of beach sand is subject to very high wind erosion hazard and little or no erosion hazard from land-based water.

St. Kitts
Soils of St. Kitts can be divided into two main groups on geomorphological grounds.

- those of the southeast peninsula, where older residual hills are connected by recent beach and other marine deposits

- those of the younger volcanos, piles and glaces, of the northwest. 

The southeast group subdivides naturally into

1. Soils of the older residual hills, moderately heavy to heavy, in some cases mainly colluvial. These are somewhat unstable soils, liable to creep and erode.

 
2. Soils of the low lands between the residual hills of the peninsula developed mainly from beach sand and colluvium. These are low lying, variably drained, sometimes saline and with low erosion hazard.

3. Soils of the lower slopes of the residual hills - mainly light textured, colluvial soils - freely drained, somewhat unstable and erodible.

The northeast group comprises roughly concentric zones around the line of peaks of the newer volcanos.

1. Soils of the peak and upper slopes - allophane and kaolin clay and some less well developed intermediate texture which are generally of moderate erodibility but usually found in steep slopes. 

2. Poorly developed, mainly sandy and loamy soils on the deep ash and agglomerates of the lower glaces slopes. These are soils of generally high erodibility but in gentler slopes. 

3. Soils over limestone. Light textured, of small extent, quite erodible.

The USLE Model
The USLE Model, recently modified as the RUSLE (Revised USLE) Model, but essentially containing the same elements, is described as:

I = f ( Ed. Er. S. SL. C. P )

 where

Ed is erodibility of soil – i.e. how readily the specific soil erodes under rain action

Er is erosivity of rainfall– i.e. how powerful the rainfall of the site is as an eroding force

S is slope angle at the site– i.e. how strongly the force of gravity is acting on soil particles

SL is slope length above the site– i.e. how much acceleration downslope water will have

C is land cover– i.e. what kind of cover overlies the soil – crop, with much bare soil,

continuous vegetation, concrete etc

P is land use management practices; i.e. what drainage, or strip usage or ridging etc has been used by the land holder

The model was designed, clearly enough, for agriculture, and agriculture of a specific system, but the elements of the model appear to be adequate for wide employment, even though details of the model itself need modification for tropical conditions

The model provides reasonably reliable, that is reproducible, results for middle-latitude conditions at any specific site, like one farm field. In that case it will give an estimate of actual soil losses to be expected. In the case of tropical latitudes in general and the Leewards in particular it can only be used as a general guideline. Fito the factors involved when water erosion over an area is being considered. In our use of the concepts we have accepted the distributions of erodibility, erosivity, the effect of gravity, and the effects of land cover and land use management practices. 


The Soils of Antigua - Some Important Characteristics

(from Soils of Antigua & Barbuda - I.D. Hill et. al) and annotations

Soil

No.
Soil Type
Altitude and Topography
Drainage through Soil
Major Factors Limiting Root Penetration
Erosion Hazard Under Arable Crops
9/66 Land-Use
Special Soil Management Problems
Landslide 

Susceptibility Value

z
Mamora Clay Loam
Gentle, below 100'
Rapid
Compacted subsoil
Moderate
Rough grazing. Arable (cotton)
Compact subsoil.
0

9
Hodges Clay
Gentle, below 25'
Moderate
Heavy clay subsoil
Slight
Rough grazing
Salinity.
2

10
Yorks Silty Clay
Gentle, below 50'
Slow
Negligible in surface horizons, water table and heavy at depth
Slight
Arable (cane). Rough grazing
Drainage. Difficult to cultivate this heavy clay soil.
0

11
Dickensons Sandy Clay Loam
Gentle, below 100'
Rapid
Negligible
Slight
Arable (cane, ground provisions). Rough grazing
Saline or saline sodic subsoil.
0

12
Blubber Valley Sandy Loam
Gentle, below 200'
Rapid
Negligible, but occasionally stony
Slight
Arable (cane, ground provisions)
Stoniness.
0

14
 Falmouth Sandy Clay Loam
Gentle, below 100'
Rapid
Compacted colluvium at 12"
Slight
Rough grazing
Compacted saline or saline sodic subsoil.
0

15
Red Hill Sandy Clay Loam
Gentle, below 100'
Rapid
Occasionally compacted subsoil
Slight
Arable (cane, cotton). Rough grazing
Compact sodic subsoil. Stoniness.
0

16
 Belvedere Clay
Gentle, below 50'
Moderate to slow
Negligible in surface horizons. Water table at depth
Slight
Arable (cane)
Drainage. Difficult to cultivate this heavy clay soil.
0

17
 Bendals Clay
Gentle, below 50'
Slow
Negligible in surface horizons. Water table and heavy at depth.
Slight
Arable (cane, food crops)
Drainage. Difficult to cultivate this heavy clay soil.
0

18
 Yeamans Silty Clay
Gentle, below 75'
Slow
Negligible in surface horizons. Water table and heavy at depth
Slight
Arable (cane)
Drainage. Difficult to cultivate this heavy clay soil.
0

20
 Wetherill Clay Loam
Moderate to steep, below 400'
Rapid
Parent material at 6 12"
Moderate to severe
Scrub
Shallowness. High CaCO3 content. Erodibility.
1

21
Fitches Clay
Gentle to moderate, below 200'
Rapid
Negligible
Moderate
Arable (cane, cotton, food crops). Pasture, scrub
High CaCO3 content.
2

22
 Langfords Clay
Gentle to moderate, below 200'
Rapid to moderate
Negligible
Slight
Arable (cane, cotton, food crops)
High CaCO3 content. Heavy soil, difficult to cultivate.
2

23
Boon Sandy Loam
Gentle, below 100'
Rapid
Parent material at 6 - 12"
Moderate to severe
Rough grazing. Scrub
Shallowness. High CaCO3
0

24
Elliots Clay
Gentle to moderate, 100 - 200'
Rapid to moderate
Parent material at 6 - 12"
Moderate to severe
Rough grazing. Scrub
Shallowness. Erodibility
0

25
Belmont Clay
Moderate, below 100'
Rapid
Parent material
Moderate
Scrub. Rough grazing
Shallowness. Stoniness.
2

40
Gunthorpes Clay
Gentle, below 100'
Moderate to poor
Highly calcareous or saline subsoil, that is often compacted
Slight
Arable (cane). Pasture and rough grazing
Heavy soil, difficult to cultivate. Saline and/or calcareous subsoil.
2

41
 Osbourn Clay
Gentle, below 50'
Poor
Salinity and water table
Slight
Rough grazing
Salinity. Drainage.
0

42
 Parham Clay Loam
Gentle, below 25'
Slow
Salinity and compacted gravelly horizon at 12"
Slight
Scrub. Rough grazing
Salinity.
0

43
Lindsey Clay
Gentle, below 300'
Moderate to\ poor
Highly calcareous subsoil or weathered parent material
Slight
Arable (cane), cotton, food crops. Rough grazing
Heavy soil, difficult to cultivate. Calcareous subsoil.
2

50
 Clarehall Clay Loam
Gentle to moderate, below 100'
Rapid
Parent material close to surface
Slight
Pasture. Scrub
Stoniness, shallowness.
0

60
Ottos Clay
Moderate, below 400'
Moderate
Compacted subsoil
Slight to moderate
Arable (cane, food crops). Pasture and rough grazing. Scrub
Heavy soil, difficult to cultivate. Saline or saline sodic subsoil.
2

61
Tomlinsons Clay
Gentle, below 100'
Moderate
Heavy compacted subsoil or weathered parent material
Slight
Arable (cane). Pasture
Heavy soil, difficult to cultivate. Saline or saline sodic subsoil.
2

62
Ottos Clay (Stony phase)
Moderate, below 400'
Moderate
Variable amounts of stones and boulders, sometimes forming an impenetrable pavement
Moderate
Arable (cane, food crops). Rough grazing. Where stones become abundant only rough grazing
Stoniness. Saline or saline sodic subsoil.
2

70
St. Clair Clay
Moderate to steep, below 300'
Rapid
Parent material close to surface
Moderate to severe
Arable (food crops). Rough grazing. Scrub
Erodibility. Shallowness. Stoniness.
2

73
Isaac Clay Loam
Very steep, below 400'
Rapid
Parent material close to surface
Severe
Scrub
Erodibility. Shallowness. Stoniness.
2

74
Shirley Loam
Moderate to steep, below 500'
Rapid
Parent material close to surface
Moderate to severe
Rough grazing. Scrub, Arable (cotton)
Erodibility. Shallowness. Stoniness.
2

75
 Picacilly Clay Loam
Moderate to steep, below 400'
Rapid
Parent material close to surface
Moderate to severe
Rough grazing. Scrub
Erodibility. Shallowness. Stoniness.
2

76
Indian Creek Loam
Steep, below 600'
Rapid
Parent material close to surface
Moderate to severe
Rough grazing. Scrub. Arable (cotton).
Erodibility. Shallowness. Stoniness.
2

77
Liberta Clay Loam
Moderate to steep, below 700'
Rapid
Parent material close to surface
Moderate to severe
Arable (cane, food crops). Rough grazing. Scrub
Erodibility. Shallowness. Stoniness.
2

80
Fry Clay Loam
Moderate to steep, below 1,000'
Rapid
Parent material close to surface
Moderate to severe
Arable (food crops). Rough grazing. Scrub
Erodibility. Shallowness. Stoniness.
‑1

81
Spring Hill Loam
Very steep, below 1,000'
Very rapid
Parent material close to surface
Very severe
Scrub
Erodibility.
1

90
 Monteros Clay Loam
Moderate to very steep, up to 1,300'
Rapid
Parent material close to surface
Moderate to severe
Arable (food crops). Rough grazing. Scrub
Erodibility. Shallowness. Stoniness.
2


Some Important Characteristics of the Soil Mapping Units of St. Kitts.

( from Lang and Carroll with annotations)

Map Symbol
Soil
Dominant Slope Range
Drainage Through Soil
Any High

Water Table
Moisture Supplying Capacity
Root Limiting Layer
Erosion Hazard
General Fertility
Any Special Management Problems
Stones-Boulders
Landslide Susceptibility Value

12
Cockleshell Bay Loam Sand

Frigate Bay Loamy Sand
0-2°


Very rapid
-
Very low
Nil
Danger of wind erosion if clean cultivated
Low
Low fertility. Windblast
Nil.
0

3
Bird Rock Loamy Sand
2 - 10°
Rapid
-
Low
Nil
Gullying on steeper slopes
Moderate
Moisture conservation. Stoniness
Generally stony and bouldery.
1

4
Peninsula Loamy Sand
0 - 2°
Rapid, but slight impedance4 below C.
-
Low
Cemented sub-surface horizon
Very low
Moderately low
Moisture conservation. Salinity.
Few stones or boulders.
2

5
Shadwell Loamy Sand
0 - 10°
Rapid
-
Low
Nil
Gullying on steeper slopes
Moderately high
Moisture conservation
Variable, not very stony.
1

6
Golden Rock Loamy Sand and Sandy Loam
0 - 5°
Rapid, but often impeded in subsurface horizons
-
Low to moderate
Usually a compact subsurface horizon
Low
Moderately high
Moisture conservation. Prevention of “packing” in sub-surface horizons
Relatively few stones or boulders.
2

7
Ogee’s Sandy Loam
5 - 10°
Rapid
-
Low
Nil
Liable to both sheetwash and gullying
Moderately high
Erosion
Some stones and boulders.
1

8
Sandy Bay Loamy Sand and Sandy Loam
0 - 5°
Rapid
-
Low
Nil
Moderately low, tends to gully
Moderately high
Moisture conservation
Very variable, often very bouldery.
1

9
Harris Loamy Fine Sand
5 - 20°
Rapid
-
Low
Nil
Much soil lost by creep
Moderately low
Erosion. Stoniness
Stony and bouldery.
1

10
Pump Loamy Fine Sand
5 - 20°
Rapid
-
Low
Very fine sandy sub-surface horizons often “pack”
Easily eroded due to light texture
Moderately high
Moisture conservation. Erosion. Cultivation
Usually slightly stony and bouldery.
2

11
Brotherson’s Loamy Sand
2 - 10°
Very rapid
-
Very low
Nil
Low
Moderate
“Dry” soil
Usually not very stony.
1

12
Lavington’s Loamy Fine Sand and Fine Loam
5 - 10°
Rapid
-
Low
Nil
Low, an accumulating soil
Moderate
Moisture conservation
Relatively few stones or boulders.
0

13
Vambelle Silt Loam and Silt
5 - 20°
Moderately rapid, often limited by impervious layer towards base of soil
-
Low
Cemented subsurface horizons
Easily deflated. Often severely gullied
Moderately high
Erosion. Cemented subsurface horizons
Often stony.
2

14
Estridge’s Loam and Sandy Loam
2 - 10°
Moderately rapid

Moderate to low
Generally base of soil
Topsoil usually lost by sheet erosion
Moderate
Shallowness. Erosion
usually few stones
2

15
Mansion Loam
5 - 20°
Moderately rapid
-
Moderate
Generally base of soil
Topsoil usually lost by sheet erosion
Moderate
Rehabilitation and conservation of topsoil
Usually few stones.
2

16
Durprote Loam
5 - 25°
Moderately rapid
-
Moderate
Generally base of soil
Topsoil usually lost by sheet erosion
Moderately high
Rehabilitation and conservation of topsoil
Usually few stones.
2

17
Parson’s Loam
5 - 20°
Moderately rapid
-
Moderate
Generally base of soil
Topsoil usually lost by sheet erosion
Moderately high
Rehabilitation and conservation of topsoil
Usually some stones or boulders.
2

18
Ottley’s Level Loam
10 - 25°
Moderately rapid
-
Moderate to low
Generally base of soil
Topsoil usually lost by sheet erosion
Moderately high
Rehabilitation and conservation of topsoil
Usually some stones or boulders
2

19
Whites Clay Loam
5 - 20°
Moderately rapid
-
Moderate
Increasing loss of structure in deeper subsoils
Topsoil usually lost by sheet erosion
Moderate
Rehabilitation and conservation of topsoil
Not appreciably stony or bouldery.
2

20
Wingfield Level Clay Loam
5 - 25°
Moderately rapid
-
Moderate
Increasing loss of structure in deeper subsoils
Topsoil usually lost by sheet erosion
Moderate
Rehabilitation and conservation of topsoil
Not appreciably stony or bouldery
2

21
Fahie’s Clay Loam
10 - 20°
Moderate
-
Moderate
Deeper subsoil is very compact
Topsoil usually lost by sheet erosion
Moderate
Rehabilitation and conservation of topsoil
Not appreciably stony or bouldery
2

22
Phillips. Level Silt Loam
5 - 25°
Moderately rapid
-
Moderate
Structure lost in deeper subsoil
Easily eroded if plant cover removed
Moderate
Conservation of topsoil. Fairly low nutrient content
Not appreciably stony or bouldery
2

23
Mount Misery Silt Loam
10 - 20°
Rapid
-
Moderate to low
Nil
Very liable to sheetwash erosion
Moderately low
Conservation of topsoil
Slightly stony.
2

24
Peaks Silt Loam
15 -35°
Moderately rapid
-
Moderate
Generally base of soil
Only moderate danger under present vegetation
Moderate
Steepness of slopes. Difficulty of access
Some stones and boulders.
2

25
Jack in the Box Clay Loam
5 - 20°
Moderately slow. Fairly impervious clay horizon
Imperfect. Surface puddling
Moderately high
Heavy clay subsoil
Topsoil easily lost when clean cultivated
Moderate
Cultivation. Preservation of subsurface structure
Few stones or boulders.
2(4)

26
Bayford’s Loam
2 - 10°
Usually moderate, may be impeded
Imperfect. Surface puddling
Moderate
Often a subsurface cemented horizon
Some sheetwash on slopes over 5°
Moderately high
Prevention of subsoil “panning”
Not very stony.
2(4)

27
Conaree Hills Loam
2 - 10°
Moderate
-
Moderate
Solid parent material
Moderately low
Moderately low
Stoniness
Generally stony and bouldery.
2

28
Sir Timonthy’s Clay Loam
15 - 35
Moderate
-
Moderate to low
Solid parent material
Topsoil easily lost
Low
Shallow soil on steep slopes
Stony and bouldery with rock outcrops.
2

29
Monkey Hill
5 - 20°
Moderate
-
Moderate
Usually vase of soil
Very liable to sheetwash
Moderate
Erosion on steep slopes. Bouldery nature
Stony and bouldery.
2

30
Salt Pond Sand and Loamy Sand
0 - 2°
Rapid
Usually below 2' - 3'
Moderate, but water usually brackish
Nil
Very low
Low
Low fertility. Salinity
Nil.
0

31
Muddy Pond silty Clay and Sandy Clay
0 - 2°
Slow
At 12' - 18'
Moderately high, but water usually brackish
Poorly drained soil below 6"
Very low
Very low
Drainage. Salinity
Almost stone free.
0

32
Friar’s Bay Clay and Silty Clay
0 - 2°
Very slow
Usually at 6' or less
High, brackish water
Wet, saline soil
Very low
Very low
Excessive salinity
Nil.
0

Ratings of soil characteristics in formulating water (K’) and wind (I’) erodibility indices
First step. Read a general rating on texture class, with assumed 2% organic matter, coarse or weak structure and rapid drainage
ADVANCE \d4mode class
ADVANCE \d4(C)S
ADVANCE \d4L(C)S
ADVANCE \d4(C)SL
ADVANCE \d4(C)SC
ADVANCE \d4(C)SCL
ADVANCE \d4C
ADVANCE \d4CL
ADVANCE \d4L
ADVANCE \d4FS/SiC
ADVANCE \d4FS/SiCL
ADVANCE \d4FS/SiL
ADVANCE \d4LFS/Si
ADVANCE \d4Si

ADVANCE \d4Water Initial K’
12ADVANCE \d4
15ADVANCE \d4
19ADVANCE \d4
12ADVANCE \d4 
12ADVANCE \d4
12ADVANCE \d4
19ADVANCE \d4
26ADVANCE \d4
22ADVANCE \d4
27ADVANCE \d4
47ADVANCE \d4
47ADVANCE \d4
47ADVANCE \d4

ADVANCE \d4Wind Initial I’
ADVANCE \d410
ADVANCE \d412
ADVANCE \d414
ADVANCE \d47
ADVANCE \d410
ADVANCE \d410
ADVANCE \d414
ADVANCE \d421
ADVANCE \d430
ADVANCE \d435
ADVANCE \d450
ADVANCE \d460
ADVANCE \d460

Second step. Modify the general rating using the modifiers additively
ADVANCE \d4Characteristic
ADVANCE \d4K’

/I’
ADVANCE \d4-6
ADVANCE \d4-5
ADVANCE \d4-4
ADVANCE \d4-3
ADVANCE \d4-2
ADVANCE \d4-1
ADVANCE \d40
ADVANCE \d41
ADVANCE \d42
ADVANCE \d43
ADVANCE \d44
ADVANCE \d45

ADVANCE \d4Drainage
ADVANCE \d4K’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4veryrapid
ADVANCE \d4rapid
ADVANCE \d4rapid -mod
ADVANCE \d4mod
ADVANCE \d4mod-slow
ADVANCE \d4slow
ADVANCE \d4very slow

ADVANCE \d4
ADVANCE \d4I’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4very slow
ADVANCE \d4slow
ADVANCE \d4mod - slow
ADVANCE \d4mod
ADVANCE \d4mod -rapid
ADVANCE \d4rapid
ADVANCE \d4very rapid
ADVANCE \d4

ADVANCE \d4Depth
ADVANCE \d4K’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4>4'
ADVANCE \d4
ADVANCE \d42- 4'
ADVANCE \d4
ADVANCE \d41-2'
ADVANCE \d4<1

ADVANCE \d4Stones
ADVANCE \d4K’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4yes
ADVANCE \d4
ADVANCE \d4no
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4
ADVANCE \d4I’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4yes
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4no
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4Clay type
ADVANCE \d4K’
ADVANCE \d4Al
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4MCa
ADVANCE \d4
ADVANCE \d4X,MNa
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4K
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4Ped typeand size
ADVANCE \d4K’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4cr, gr v. fine
ADVANCE \d4cr, gr fine
ADVANCE \d4cr, grmed
ADVANCE \d4ab,sab £ med
ADVANCE \d4other
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4
ADVANCE \d4I’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4other
ADVANCE \d4cr, gr fine
ADVANCE \d4
ADVANCE \d4cr,grv.fine
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4Pedstrength
ADVANCE \d4K’+I’
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4strong
ADVANCE \d4mod- strong
ADVANCE \d4mod
ADVANCE \d4mod-weak
ADVANCE \d4weak
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4

ADVANCE \d4Organic matter %
ADVANCE \d4K’
ADVANCE \d4>6
ADVANCE \d4
ADVANCE \d45-6
ADVANCE \d4
ADVANCE \d43-4
ADVANCE \d4
2ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4
ADVANCE \d4


Antigua & Barbuda Data for K & I Calculation

Soil No.
Texture
Drainage 2
PM
Depth
Present erosion
Structure

 (Type, Size, Strength)
Organic Matter

8
XCL.Ca/Na
I
Alluvium
>4
1
SAB, M, S
6

9
MC.Ca.Na
I
Clay/sandstone
36982
1
AB, C, S
5

10
XSiC.Na
I
Alluvium
>4
1
SAB, M, M
3

11
XSCL
I
Alluvium
>4
1
SAB, M, M
2

12
XSL
G
Alluvium
>4
1
SAB, M, M
7

14
 XCL (Na) 
G-I
Colluvium
>4
1
SAB, M, M
4

15
XSCL.Na
G
Alluvium
>4
1
SAB, M, S
2

16
XC.Ca
I
Alluvium
>4
-
AB, M, S
4

17
XC.Ca.Mg
I
Alluvium
>4
0
SAB, M, M
8

18
XSiC.Na
I
Alluvium
>4
1
C, M, M
2

20
 (ST)GriC
G
Limestone
<1
2
C, F, S
2

21
KC.Ca
G
Marl
>4
1
C, M, M
5

22
 (ST)MC.Ca
G
Marl
36982
1
C, F, W
6

23
XSL
G
Calc Sandstone
<1
3
C, M, W
2

24
MC
G
Firestone
<1
1
SAB, M, S
3

25
 XC.Ca
G
Limestone
36982
2
C, M, S
2

40
MC.Ca
I
Clay 
>4
1
SAB, M, M
4

41
XC.Na
VS
Clay
>4
0
SAB, F, M
4

42
MC.Na
I
Gravel/clay
>4
1
C, F, M
7

43
MC.Ca/Na
I
Clay
>4
1
C, F, M
4

50
StMCL(Ca)
I
CG gravels
36922
1
C, M, M
3

60
MC.Ca/Na
I
Clay/tuff
>4
1
C, M, S
3

61
MC.Ca/Na
I
Clay/volcanic sand
>4
1
SAB, M, M
5

62
(ST)MC.Ca/Na
I
Clay/tuff
36982
1
C, F, S
6

70
XC.Ca
G
Tuff
36922
2
C, M, S
3

73
KCL.Ca
G
Argillite (tuff)
36922
3
SAB, M, M
6

74
(ST)XL.Ca
G
Tuff
36982
2
C, F, W
4

75
(ST)L.Na
G
Tuff
36922
3
AB, C, S
4

76
(ST2)KL.Mg.Na
G
Tuff
36922
3
C, M, M
5

77
(ST)CL.Ca
G
Tuff
<1
2
C, M, M
3

80
MC.Ca/Mg
G
Andesite
<1
2
AB, M, S
4

81
(ST)L
G
Dacite
<1
4
C, M, M
4

90
XCL.Ca.Mg
G
Agglomerate
36922
2
C, M, M
4


Antigua & Barbuda K & I Calculation

Soil No.

Water (K)









Wind (I)







TE
ST
CL
DR
DE
TT
TS
OM
Total
TE
ST
DR
TT
TS
Total

8
19
0
0
1
0
‑1
‑2
‑4
13
14
0
2
0
‑2
14

9
12
0
‑2
1
2
0
‑2
‑4
7
10
0
2
0
‑2
10

10
22
0
0
1
0
‑1
0
‑2
20
30
0
2
0
0
32

11
12
0
0
1
0
‑1
0
0
12
10
0
2
‑1
0
11

12
19
0
0
0
0
‑1
0
‑6
12
14
0
3
‑1
0
16

14
19
0
0
1
0
‑1
0
‑2
17
14
0
2
‑1
0
15

15
12
0
0
0
0
‑1
‑2
0
9
14
0
3
0
‑2
15

16
12
0
0
1
0
‑1
‑2
‑2
8
10
0
2
‑1
‑2
9

17
12
0
0
1
0
‑1
0
‑6
6
10
0
2
‑1
0
11

18
22
0
0
1
0
‑2
0
0
21
30
0
2
0
0
32

20
12
‑2
0
0
5
‑4
‑2
0
9
10
‑4
3
1
‑2
8

21
12
0
0
0
0
‑2
0
‑4
6
10
0
3
‑2
0
11

22
12
‑2
‑2
0
2
‑3
2
‑5
4
10
‑4
3
‑3
2
8

23
19
0
0
0
5
‑2
2
0
24
14
0
3
‑2
2
17

24
12
0
0
0
5
‑1
‑2
‑2
12
10
0
3
‑1
‑2
10

25
12
0
0
0
2
‑2
‑2
0
10
10
0
3
‑2
‑2
9

26
12
0
‑2
1
4
‑3
‑2
‑2
8
10
0
2
1
‑2
11

27
27
0
‑2
1
5
‑4
‑2
‑2
23
35
0
2
3
‑2
38

28
12
0
3
0
4
‑3
‑2
‑2
12
10
0
3
1
‑2
12

40
12
0
‑2
1
0
‑1
0
‑2
8
10
0
2
‑1
0
11

41
12
0
0
5
0
‑1
0
‑2
14
10
0
‑2
0
0
8

42
19
0
0
1
0
‑4
0
‑6
10
14
0
2
1
0
17

43
12
0
‑2
1
0
‑4
0
‑2
5
10
0
2
1
0
13

50
19
‑2
‑2
1
4
‑2
0
‑2
16
14
‑4
2
‑2
0
10

60
12
0
‑2
1
0
‑2
‑2
‑2
5
10
0
2
0
‑2
10

61
12
0
‑2
1
0
‑1
0
‑4
6
10
0
2
0
0
12

62
12
‑2
‑2
1
2
‑4
‑2
‑4
1
10
‑4
2
1
‑2
7

70
12
0
‑2
0
4
‑2
‑2
‑2
8
10
0
3
0
‑2
11

73
19
0
3
0
4
‑1
0
‑5
20
21
0
3
‑1
0
23

74
26
‑2
0
0
2
‑4
2
‑2
22
21
‑4
3
1
2
23

75
26
‑2
0
0
4
0
‑2
‑2
24
21
‑4
3
0
‑2
18

76
26
‑2
3
0
4
‑2
0
‑4
25
21
‑4
3
‑2
0
18

77
19
‑2
0
0
5
‑2
0
‑2
18
14
‑4
3
‑2
0
11

80
12
0
‑2
0
5
‑2
‑2
‑2
9
10
0
3
‑2
‑2
9

81
26
‑2
0
0
5
‑2
0
‑2
25
21
‑4
3
0
0
20

90
19
0
0
0
4
‑2
0
‑2
19
14
0
3
0
0
17

97
15
0
0
‑1
0
0
0
1
15
12
0
4
0
0
16


St. Kitts Data for K & I Calculation




Soil No.
Texture
Drainage 2
PM
Depth
Structure
Organic Matter

1
LS.Ca
E
Beach sand
>4
G, F, VW
4+

2
LS.Ca
E
Beach sand
>4
G, F, VW
4+

3
LS
G
Colluvium
>4
AB, M, VW
4+

4
LS
G
Colluvium
>4
SG
1

5
LS
G
Ash
>4
G, F, W
1

6
LS
G
Ash
>4
AB, M, M
2

7
SL
G
Ash +
>4
AB, F, W
1

8
LS
G
Ash
>4
G, F, W
2

9
LFS
G
Ash
>4
G, F, W
4

10
LFS
G
Ash
>4
G, F, W
2

11
LS
E
Colluvium/ash
>4
G, F, W
4

12
LFS
G
Colluvium/ash
>4
G, F, W
2

13
SiL
I
Cemented ash/tuff
2-4 (+)
G, F, M
2

14
L
I
Agg tuff
1-2 (+)
G, F, W
4

15
L
I
Agg tuff
36982
G, F, M
2

16
L
I
Agg tuff
36982
G, F, M
1

17
L
I
Tuff
36982
AB, M, M
4

18
L
I
Stony tuff
36982
AB, M, W
3

19
KCL
I
Tuff
2-4(+)
C, F, S
2

20
KCL
I
Agg tuff
2-4(+)
AB, M, M
3

21
KCL
I
Tuff
>4
C, F, M
4

22
K-Al.SiL
I
Stony tuff
2-4(+)
C, F, W
5

23
K-Al.SiL
G
Sandy ash
2-4(+)
C, F, W
6

24
AL.SiL
I
Agg tuff/ash
36982
C, F, W
30

25
SCL
I-P
Agglomerate
36982
SAB, M, M
5

26
SL
I
Tuffy agglomerate
36922
AB, M, W
3

27
SL
I
Andesite
36922
AB, M, W
3

28
SCL
I
Agglomerate
<1
AB, M, W
2

29
SCL
I
Agglomerate
36922
SAB, M, M
2

30
M.LS.Na
G
Alluvium
>4
SG
1

31
M.SiC.Na
P
Alluvium
>4
AB, C, S
2

32
M.SiC.Na
P
Alluvium
>4
SG
1

St. Kitts K and I calculation

Soil No.

Water (K)









Wind (I)







TE
ST
CL
DR
DE
TT
TS
OM
TOTAL
TE
ST
DR
TT
TS
TOTAL

1
15
0
0
‑1
0
‑3
2
‑2
11
12
0
4
1
2
19

2
15
0
0
‑1
0
‑3
2
‑2
11
12
0
4
1
2
19

3
15
0
0
0
0
‑1
2
‑2
14
12
0
3
0
2
17

4
15
0
0
0
0
‑3

1
13
12
0
3

2
17

5
15
0
0
0
0
‑3
2
1
15
12
0
3
1
2
18

6
15
0
0
0
0
‑1
0
0
14
12
0
3
0
0
15

7
19
0
0
0
0
‑1
0
1
19
14
0
3
0
1
18

8
15
0
0
0
0
‑3
2
0
14
12
0
3
1
2
18

9
47
0
0
0
0
‑3
2
‑2
44
60
0
3
1
2
66

10
47
0
0
0
0
‑3
2
0
46
60
0
3
1
2
66

11
15
0
0
‑1
0
‑3
2
‑2
11
12
0
4
1
2
19

12
47
0
0
0
0
‑3
2
0
46
60
0
3
1
2
66

13
47
0
0
1
2
‑3
0
0
47
60
0
2
1
0
63

14
26
0
0
1
4
‑3
2
‑2
28
21
0
2
1
2
26

15
26
0
0
1
2
‑3
0
0
26
21
0
2
1
0
24

16
26
0
0
1
2
‑3
0
1
27
21
0
2
1
0
24

17
26
0
0
1
2
‑1
0
‑2
26
21
0
2
0
0
23

18
26
0
0
1
2
‑1
2
‑2
28
21
0
2
0
2
25

19
19
0
3
1
2
‑3
‑2
0
20
14
0
2
1 
‑2
15

20
19
0
3
1
2
‑1
0
‑2
22
14
0
2
0
0
16

21
19
0
3
1
0
‑3
0
‑2
18
14
0
2
1
0
17

22
47
0
‑6
1
2
‑3
2
‑4
39
50
0
2
1
2
55

23
47
0
0
0
2
‑3
2
‑4
44
50
0
3
1
2
56

24
12
0
‑6
1
2
‑3
2
‑4
4
50
0
2
1
2
55

25
12
0
0
2
2
‑1
0
‑4
11
10
0
1
0
0
11

26
19
0
0
1
4
‑1
2
‑2
23
14
0
2
0
2
18

27
19
0
0
1
4
‑1
2
‑2
23
14
0
2
0
2
18

28
12
0
0
1
5
‑1
2
0
19
10
0
2
0
2
14

29
12
0
0
1
4
‑1
0
0
16
10
0
2
0
0
12

30
15
0
0
0
0

‑2
1
14
12
0
3

2
17

31
22
0
0
4
0
‑1
‑2
0
23
30
0
‑1
0
‑2
27

32
22
0
0
4
0

‑2
1
25
30
0
‑1

2
31


Slope Factor Calculation

Mean slope

(degrees)
100 (tan x)1.55
Slope value used

(water erosion)
Slope value used (landslides)

1
0.188
0.2
0.2

1.5
0.353
0.3
0.3

2.5
0.78
0.8
0.8

3
1.035
1
1

3.5
1.315
1.3
1.3

6
3.044
3
3

6.5
3.45
3.5
3.5

7.5
4.316
4.3
4.3

12.5
9.681
9.7
9.7

13.5
10.953
10.9
10.9

15
12.98
13
13

20
20.876
20.9
20.9

22.5
25.509
25.5
25.5

25
30.65
30.7
30.7

27.5
36.35
36.3
36.3

32.5
49.715
49.7
99.4

33.5
52.748
52.7
105.4

35
57.563
57.6
115.2


Antigua Geology: Gullying Susceptibility & Landslide Type


Code
Geology
Gullying Susceptibility
Landslide Type

1
CC
Corbison Chert Series
1
1

2
T
Tuffs
1
1

3
O
Other igneous
0
2

4
B
Basalt
0
2

5
L
Limestone
0
2

6
U
Unconsolidated
1
1

7
A
Agglomerates
1
1

8
C
Coarse agglomerates
1
1

9
AF
Antigua Formation
‑1
2

10
CO
Conglomerate
0
1

Gullying Susceptibility: 
0 = Improbable 


1 = Probable

Landslide Type: 
1 = Soil and weathered surface
2 = Soil, weathered surface and rock fall


St. Kitts Geology: Gullying Susceptibility & Landslide Type


Code
Geology
Gullying Susceptibility
Landslide Type

1
BD
Beach deposits
1
0

2
MD
Marsh deposits
1
0

3
BH
Brimstone Hill andesite
0
2

4
OM
Ottleys Mt. andesite
0
2

5
SP
Sandy Point Hill (andesite dome/plug)
0
2

6
MH
Monkey Hill(andesite dome/plug)
0
2

7
BR
Black Rocks basalt
0
2

8
MM
Later tuffs, etc. of Mt. Misery
1
1

9
BT
Basseterre tuffs
1
1

10
BL
Brimstone Hill limestone
0
2

11
GG
Godwin ghaut limestone
0
2

12
DM
Deposits of Mt. Misery Centre (ash + agglomerate)
1
1

13
MR
Middle Range Centre (andesite)
0
2

14
SR
Southeast Range/Olivees Mt. Centres (andesite)
0
2

15
OV
Older volcanics (andesite + coarse block agglomerates)
0
2

16
SP
Salt Pond
0
0

Gullying Susceptibility: 
0 = Improbable 


1 = Probable



Landslide Type: 
1 = Soil and weathered surface
2 = soil, weathered surface and rock fall

Land cover/vegetation factor for St. Kitts




Water Entry (infiltration) Reduction
Water Erosion Factor
Landslide Factor

1
F.R.
Forest reserve
0
0.01
0.1

7
W.
Woodland
0
0.1
0.2

5
SC
Sugar cane
10
5
1

2
CF
Crop farming
50
60
1

3
Q
Quarry
75
0
1

4
SB
Scrub
20
5
1

6
S
Built up/

playgrounds etc.
1001
0 (var)1
1

Note

1. The land cover map used was a planning document and includes projected as well as actual building developments.

2. Reduction of water entry into soil by 100% and erosion factor to 0, only where land is built over - but this will include contracted playing fields.


St. Kitts: Infiltration Reduction Estimate

Area Count Under Land Types






Proportion of Area Under Land Types






0
10
20
50
75
 100
TOTAL
0.1
0.2
0.5
1
TOTAL

1
4855
3622
1376
1454
0
2995
14302
0.0253
0.0192 
0.05083
0.2094
0.3047

2
68
0
0
0
0
 2803
2871
0
0
0
0.9763
0.9763

3
253
230
0
660
0
578
1721
0.0133
0
0.191749
0.3359
0.5409

4
3185
1692
306
2207
0
4259
11649
0.0145
0.005254
0.09473
0.3656
0.4801

5
3968
193
0
26
0
1779
5966
0.0032
0
0.0022
0.2982
0.3035

6
2538
1799
0
130
0
959
5426
0.0331
0
0.01198
0.1767
0.2218

7
3558
0
0
382
0
246
4186
0
0
0.04563
0.059
0.1044

8
1836
0
0
2219
0
1060
5115
0
0
0.216911
0.2072
0.4241

9
1780
321
0
282
0
2177
4560
0.007
0
0.03092
0.4774
0.5153

10
5362
4113
193
544
0
1346
11558
0.0355
0.00334
0.02353
0.1165
0.1789

11
3535
139
0
348
0
119
4141
0.0033
0
0.04202
0.029
0.074

12
8977
1263
0
292
0
538
11070
0.0114
0
0.01319
0.049
0.073

13
3338
486
0
0
0
496
4320
0.0112
0
0
0.1148
0.126

14
3651
601
0
1180
0
258
5690
0.0105
0
0.103691
0.045
0.1595

15
6
1018
0
123
0
275
1422
0.0715
0
0.04325
0.1934
0.3081

16
6841
1052
0
832
0
207
8932
0.0117
0
0.04657
0.023
0.081

17
396
73
0
562
0
2506
3537
0.002
0
0.07945
0.7085
0.7899

18
423
558
0
345
0
724
2050
0.0272
0
0.08415
0.3532
0.4645

19
1050
1277
0
261
0
162
2750
0.0464
0
0.04745
0.059
0.1527

20
4444
4653
751
1732
0
476
12056
0.0385
0.0124
0.07183
0.039
0.1622

21
13
5968
0
266
0
771
7018
0.085
0
0.01895
0.1099
0.2138

22
14
2805
0
0
0
419
3238
0.0866
0
0
0.1294
0.216

23
3119
2738
0
2457
0
14
8328
0.0328
0
0.1475
0
0.1819

24
0
1291
0
0
0
36
1327
0.0972
0
0
0.027
0.1243

25
772
2808
0
865
0
1245
5690
0.0493
0
0.07601
0.2188
0.3441

26
3649
2778
1810
907
0
3086
12230
0.0227
0.0295993
0.03708
0.2523
0.3417

27
487
10
2345
0
0
0
2842
0.0003
0.165
0
0
0.1653

28
1607
1086
2945
222
0
925
6785
0.016
0.0868
0.01636
0.1363
0.2554

29
1725
504
310
190
0
196
2925
0.0172
0.0211966
0.03248
0.067
0.1378

30
1415
834
0
284
0
102
2635
0.0316
0
0.05389
0.039
0.1242

31
471
1105
1014
906
0
33
3529
0.0313
0.0574
0.1283
0.01
0.2263

32
655
2167
1153
881
0
11
4867
0.0445
0.0473
0.09051
0
0.1845

33
78
0
715
234
0
84
1111
0
0.1287
0.1053
0.076
0.3096

34
777
3298
1793
0
0
9336
15204
0.0216
0.0235
0
0.614
0.6591

35
1416
1257
3
925
0
2
3603
0.0348
0.00017
0.1283
0
0.1638

36
1847
3767
1
1019
0
784
7418
0.0507
0
0.06868
0.1057
0.2251

37
7732
3516
77
1235
0
298
12858
0.0273
0.001198
0.04802
0.023
0.1

38
349
804
0
268
0
771
2192
0.0366
0
0.06113
0.3517
0.4494

39
3481
1476
0
2072
0
0
7029
0.0209
0
0.1473
0
0.1682

40
8871
1283
30879
257
188
4574
46052
0.0027
0.1341
0.0028
0.099
0.2389

41
195
0
334
184
0
441
1154
0
0.0578
0.07972
0.3821
0.5196

42
2206
2705
0
271
0
196
5378
0.0502
0
0.0252
0.036
0.1118

43
257
91
615
397
0
501
1861
0.0048
0.066
0.1066
0.2692
0.4466

44
90
2487
230
0
0
607
3414
0.0728
0.0134
0
0.1778
0.264

45
6610
2583
0
780
0
3972
13945
0.0185
0
0.02797
0.2848
0.3313

46
2250
52
0
1518
0
1130
4950
0.001
0
0.1533
0.2283
0.3825

47
696
5395
0
0
0
750
6841
0.0788
0
0
0.1096
0.1884

48
350
564
0
0
0
1112
2026
0.0278
0
0
0.5489
0.5766

49
242
1258
977
979
0
4759
8215
0.0153
0.0237
0.05959
0.5793
0.6778

50
249
1443
0
0
0
803
2495
0.0578
0
0
0.3218
0.3796

51
772
1288
0
0
0
1935
3995
0.0322
0
0
0.4844
0.5165

52
221
1519
0
0
0
445
2185
0.0695
0
0
0.2037
0.2731

53
761
1493
0
0
0
587
2841
0.0525
0
0
0.2066
0.2591

54
0
3354
5
299
0
33
3691
0.0908
0.00027
0.0405
0.01
0.1405

55
0
3025
0
0
0
81
3106
0.0973
0
0
0.026
0.1233

56
18
1433
0
510
0
42
2003
0.0715
0
0.1273
0.021
0.2197

5

