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INTRODUCTION 

The USAID Regional  Development Off ice /Car ibbean  i n  coopera t ion  wi th  t h e  
government of S t .  Kit ts-Nevis  is funding  a Resource Yanagement P r o j e c t  
(RMP) t o  improve t h e  conse rva t ion  and u t i l i z a t i o n  of l and  r e sources  on 
t h e  two i s l a n d s .  Technica l  a s s i s t a n c e  is  be ing  provided through Devres, 
Inc .  by John Ge te r ,  RMP P r o j e c t  Coordina tor ,  and James F i s h e r ,  RMP Water 
Resources S p e c i a l i s t .  They have i d e n t i f i e d  problems i n  t h e  use  of t h e  
s o i l  survey  (Lang, D.M. and D.M. C a r r o l l .  1966. S o i l  and Land-use 
Surveys, No. 16, S t .  K i t t s  and Nevis. Regional  Research Centre  of t h e  
B r i t i s h  Caribbean a t  t h e  Imper i a l  Col lege  of T r o p i c a l  A g r i c u l t u r e ,  Univ. 
of t h e  West I n d i e s ,  T r in idad)  a s  a  base  f o r  land  use  and conse rva t ion  
planning.  

I n  response t o  a  r e q u e s t  from t h e  USAID Regional Development Office-  
/Caribbean,  t h e  USDA S o i l  Conservat ion Se rv ice  through t h e  S o i l  Management 
Support Se rv ices  P r o j e c t  provided a s o i l  s c i e n t i s t  t o  make a f i e l d  
e v a l u a t i o n  of t h e  1966 s o i l  survey.  F i e l d  s t u d i e s  were made i n  t h e  
pe r iod  from 26 A p r i l  through 5 May w i t h  t h e  ve ry  h e l p f u l  guidance and 
a s s i s t a n c e  of  John Ge te r  on S t .  K i t t s  and James F i s h e r  on Nevis. With 
t h e i r  e n t h u s i a s t i c  coopera t ion  i t  was p o s s i b l e  t o  u s e  Sa turdays ,  Sunday 
morning, and t h e  l a b o r  day ( 5  May) ho l iday  f o r  f i e l d  s t u d i e s .  

The two i s l a n d s  of Nevis and S t .  K i t t s  a r e  f e d e r a t e d  b u t  t h e y  have 
s e p a r a t e  agenc ie s  f o r  a g r i c u l t u r e ,  t h e i r  s o i l s  and a g r i c u l t u r e  a r e  v e r y  
d i f f e r e n t ,  t h e  1966 s o i l  surveys  (a l though publ i shed  t o g e t h e r  i n  one 
r e p o r t )  were made by d i f f e r e n t  people  and d i f f e r  i n  map d e t a i l ,  and t h e  
two i s l a n d s  a r e  t r e a t e d  s e p a r a t e l y  by d i f f e r e n t  t e c h n i c a l  a s s i s t a n c e  
s p e c i a l i s t s  i n  t h e  S t .  Kit ts-Nevis  Resource Management P r o j e c t .  The re fo re ,  
t h e  i s l a n d s  a r e  cons idered  s e p a r a t e l y  i n  t h i s  review. 

11. REVIEW OF ST. KITTS SOIL SURVEY 

We s t u d i e d  land  u s e  problems and examined s o i l s  i n  t h e  f i e l d  from 26 
A p r i l  through 1 May a t  29 l o c a t i o n s  s e l e c t e d  by M r .  Geter .  These 
l o c a t i o n s  i n  p r o j e c t  a r e a s  o r  o t h e r  a r e a s  of  i n t e r e s t  d i s t r i b u t e d  
through t h e  a g r i c u l t u r a l  p a r t s  of t h e  i s l a n d  r ep resen ted  16 of t h e  most 
e x t e n s i v e ,  p roduc t ive ,  o r  c r i t i c a l  s o i l  s e r i e s .  A t  t h e s e  l o c a t i o n s ,  t h e  
s o i l  p r o f i l e  was exposed by d igg ing  t o  a-depth of 25 o r  30 inches  and 
auger ing  t o  60 inches  o r ,  i n  a  few c a s e s ,  t o  a rock fragment o r  sand t o o  
l o o s e  t o  s t a y  i n  the  auger  a t  a  l e s s e r  depth.  The p r o f i l e  w a s  n o t  
exposed i n  the  beach and dune sand a r e a s ,  s t o p  0 ,  and road c u t  exposures  
were used a t  s t o p s  13 and 24. Br ief  s o i l  d e s c r i p t i o n s  were made. 

A. S o i l s  and Agr i cu l tu re  

Excluding t h e  s o u t h e a s t e r n  pen insu la ,  t h e  s o i l s  on lower s l o p e s  of t h e  
i s l a n d ,  on s l o p e s  ranging from 2 o r  3% up t o  about 2 5 % ,  a r e  i n  sandy 
v o l c a n i c  m t e r i a l s  w i th  a  wide range i n  con ten t  and s i z e  of rock  
fragments .  The v o l c a n i c  m a t e r i a i s ,  most ly l i t h i c  r a t h e r  than  g l a s s y ,  



probably  i n c l u d e  water - t ranspor ted  and debris-f low d e p o s i t s  as w e l l  as 
d i r e c t ,  a i r - f a l l  d e p o s i t s .  The t h i c k n e s s  of s u r f a c e  and s u b s o i l  l a y e r s  
w i t h  t e x t u r e  of sandy loam o r  f i n e r  ranges  from 6  t o  over  25 inches .  
Underlying m a t e r i a l  h a s  loamy ( f i n e )  sand o r  ( f i n e )  sand t e x t u r e .  Lack 
of s o i l  mo i s tu re  is  regarded  as more l i m i t i n g  f o r  p l a n t  growth on t h e  
s o u t h  s i d e  of t h e  i s l a n d  t h a n  elsewhere.  S o i l s  on h i g h e r ,  s t e e p e r  
s l o p e s  i n  t h e  c e n t r a l  p a r t  of t h e  i s l a n d ,  have f i n e r  t e x t u r e s .  The 
pen insu la ,  t o  t h e  s o u t h e a s t ,  h a s  n e a r l y  l e v e l ,  sandy s o i l s  i n  beach and 
dune d e p o s i t s  n e a r  sea l e v e l  and c l ayey ,  s tony s o i l s  over  conso l ida t ed  
rock  on h i l l  s lopes .  

Most o f . t h e  a g r i c u l t u r a l  land  is in  sugarcane and h a s  been f o r  perhaps  
two hundred y e a r s  o r  more. Large farms ( former ly  p r i v a t e  e s t a t e s )  of  
s e v e r a l  hundred a c r e s  a s  w e l l  a s  t h e  cane t r a n s p o r t  system and t h e  suga r  
m i l l  a r e  now ope ra t ed  by t h e  government. There i s  v e r y  l i t t l e  p r i v a t e l y  
owned a g r i c u l t u r a l  land .  Some smal l - sca le  farming i s  on l a n d  made 
a v a i l a b l e  on t h e  suga r  e s t a t e s ,  on p r i v a t e  land ,  o r  on p u b l i c  o t h e r  l a n d  
used wi thou t  l e g a l  r i g h t s .  I n  some a r e a s ,  t i l l a g e  b e f o r e  p l a n t i n g  is  
mechanized b u t  most o p e r a t i o n s  a r e  by hand l abor .  Root and v e g e t a b l e  
c r o p s ,  c a t t l e ,  g o a t s ,  and sheep a r e  grown, probably most ly f o r  home 
consump t i o n .  

Water s o u r c e s  w e l l  up t h e  volcano were developed y e a r s  ago by t h e  
v a r i o u s  estates and water i s  piped. down t o  t h e  c o a s t a l  and lowland 
r e s i d e n t i a l  a r e a s .  Water f o r  l i v e s t o c k  is  a  c r i t i c a l  l i m i t a t i o n .  A t  
least one l i v e s t o c k  farmer  c o l l e c t s  w a t e r  from palm t r e e s  by i n s t a l l i n g  
a metal s h e e t  on t h e  t r e e  t o  d i v e r t  t h e  flow of water down t h e  s tem i n t o  
a s t o r a g e  b a r r e l .  

B. 1966 S o i l  Survey 

The 1966 s o i l  survey w a s  made by D. M. C a r r o l l .  The s o i l  map, a t  a  
s c a l e  of 1:25:000, i s  on a base  t h a t  does n o t  g i v e  enough r e f e r e n c e  
p o i n t s  t o  l o c a t e  mapped a r e a s  a c c u r a t e l y  on t h e  ground. The map shows 
g r e a t e s t  c a r t o g r a p h i c  d e t a i l  on the s o u t h e a s t e r n  pen insu la  where there 
is e s s e n t i a l l y  no a g r i c u l t u r e .  There,  some & l i n e a t i o n s  a r e  a s  small a s  
2  a c r e s  and many a r e  less than  100 a c r e s .  On t h e  lower s l o p e s  of t h e  
main p a r t  of t h e  i s l a n d ,  which a r e  cropped, t h e  s m a l l e s t  d e l i n e a t i o n s  
a r e  about  20 t o  30 a c r e s  and most d e l i n e a t i o n s  are more than  100 a c r e s .  
The legend recognizes  33 s o i l  s e r i e s  and two l and  c l a s s e s .  S o i l  
d e l i n e a t i o n s  a r e  a s s igned  s l o p e  and e r o s i o n  c l a s s e s .  Some d e l i n e a t i o n s  
a r e  complexes o r  u n d i f f e r e n t i a t e d  u n i t s  of two s e r i e s .  S o i l  
d e s c r i p t i o n s  a r e  v e r y  b r i e f  and recommendations f o r  management a r e  few 
and v e r y  gene ra l .  The s t r o n g l y  g e n e t i c  and,  t o  me, n o t  v e r y  h e l p f u l  
s o i l  c l a s s i f i c a t i o n  i s  based on degree  of m a t u r i t y  and mine ra l  
weathering.  

The s o i l  u n i t s  observed a t  sample p o i n t s  du r ing  t h e  review a r e  l i s t e d  i n  
Table 1. According t o  t h e  1966 r e p o r t ,  t h e  a r e a  of t h e s e  s e r i e s  i s  
31,580 a c r e s  and t h e  t o t a l  mapped a r e a  i s  39,630 a c r e s .  Thus, t h e  16 
s e r i e s  t e s t e d  r e p r e s e n t  a  l a r g e  m a j o r i t y  of t h e  mapped land .  The 



Table 1. Comparison Between Soil Observed and Soils Mapped--St. Kitts. 

Stop Map Soil Match 
No. Symbol Identified 

1A Cockleshell Bay 
2A Frigate Bay 
8BA Sandy Bay 
8BA Sandy Bay 
8BA Sandy Bay 
8BA Sandy Bay 
12C Lavington ' s 
9C Harris 
8BA Sandy Bay 
8C Sandy Bay 
15DC32 Mansion 
15DC32 Mansion 
14CB32 Estridge's 
15DC32 Mansion 
28F,28E Sir Timothy's 
27B Conaree Hills 
10/13 CD Pump 

Vambelle. 
10/15 BC Pump 

Vambelle 
8BA Sandy Bay 
lOBA Pump 
11C Brotherson's 
11B Brotherson' s 
8BA Sandy Bay 
22DE2 Phillip's Level 
22CB12 Phillip's Level 
20BC21 Wingfield Level 
16DE32 Duporte 
8D Sandy Bay 
8B Sandy Bay 
SB Shadwell 
5 C Shadwell 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Good 
Good 
Good 
Poor 
Fair 
Poor 
Fair 
Poor 
Fair 
Fair 
Poor 
Poor 
Poor 
Fair 
P o w  
Poor 
Fair 
Fair 
Poor 



comparison, r e p o r t e d  i n  t h i s  t a b l e ,  between t h e  s o i l s  a s  desc r ibed  i n  
t h e  r e p o r t  and a s  observed dur ing  t h e  review mostly cons ide r s  t e x t u r e ,  
con ten t  of rock  fragments , .  and depth t o  rock; i t  s p e c i f i c a l l y  excludes  
s lope .  The s lope  c l a s s e s  shown on t h e  map tend t o  underes t imate  t h e  
s lope .  

The d e s c r i p t i o n  f o r  Sandy Bay s o i l s  (10,410 a c r e s )  i n  t h e  r e p o r t  shows 9 
i n c h e s  of " g r i t t y  loamy sand o r  sandy loam" over  " g r i t t y  and g r a v e l l y  
loamy sand pass ing  t o  sand". Th i s  p r o f i l e  would have ve ry  l i m i t e d  wa te r  
hold ing  capac i ty .  A t  s ix  ou t  a f  t e n  obse rva t ions  i n  Sandy Bay s o i l  
d e l i n e a t i o n s ,  t h e  s u r f a c e  l a y e r ,  of sandy loam o r  loam t e x t u r e ,  was 
s i g n i f i c a n t l y  t h i c k e r  than  9 inches.  A t  t h e  o t h e r  f o u r  check p o i n t s  
t h e r e  was a s u b s o i l  l a y e r  of loam o r  c l a y  loam t e x t u r e .  A l l  t e n  s o i l s  
observed had uater hold ing  c a p a c i t y  s i g n i f i c a n t l y  h i g h e r  than  t h a t  of 
t h e  Sandy Bay s o i l s  as descr ibed .  

Likewise, a t  two t e s t  p o i n t s ,  s o i l s  observed i n  Shadwell d e l i n e a t i o n s  
(6,870 a c r e s )  were s i g n i f i c a n t l y  l e s s  coarse-textured and more f a v o r a b l e  
f o r  c rops  than  Shadwell a s  descr ibed .  

D i s t i n c t i o n s  made i n  t h e  r e p o r t  among Brotherson ' s ,  Sandy Bay, Harris, 
~ a v i n g t o n ' s ,  and Pump s o i l s  were no t  s u b s t a n t i a t e d  by obse rva t ions  i n  
t h e  f i e l d .  

The map shows some a r e a s  w i t h  Pump and Vambelle s o i l s  as primary and 
secondary components, r e s p e c t i v e l y .  The only  s o i l  somewhat l i k e  
Vambelle a s  desc r ibed  was seen n o t  i n  one of t h e s e  a r e a s  b u t  i n  a  Pump 
area wi thout  Vambelle l i s t e d  as a component of t h e  map u n i t .  

The Mansion, E s t r i d g e ' s ,  Duporte,  P h i l l i p ' s  Level ,  and Wingfield Level  
s o i l s  are a l l  desc r ibed  over  "agglomerat ic  t u f f "  o r  "stony t u f f "  a t  
v a r i o u s  dep ths  of 36 inches  o r  less. Eight  s o i l s  were observed: seven 
were deeper  than  60 inches ;  one was observed t o  a  depth  of only  48 
inches  because t h e  auger  was stopped by a rock  fragment.  On t h e  o t h e r  
hand, t h e  Conaree H i l l  and S i r  Timothy's s o i l s  are over  conso l ida ted  
rock  as desc r ibed ,  a l though i n  some c a s e s  t h e  rock  i s  agglomerate r a t h e r  
than  a n d e s i t e .  I 

S o i l s  on t h e  upper v o l c a n i c  s l o p e s  were n o t  observed dur ing  t h e  review. 

The 1966 s o i l  survey provides  a g e n e r a l  guide  t o  t h e  n a t u r e  of t h e  s o i l s  
of S t .  K i t t s  b u t  i t  i s  no t  adequate a s  an  inventory  of t h e  s o i l  r e sources .  

C. Needs f o r  Add i t iona l  S o i l  Survey Ass i s t ance  

S t .  K i t t s  i s  faced  w i t h  major changes i n  i t s  a g r i c u l t u r e .  I f  t h e  suga r  
i n d u s t r y  is t o  s u r v i v e ,  ve ry  probably sugarcane product ion  w i l l  need t o  
be  concent ra ted  on t h e  b e s t  land  w i t h  improved management t o  i n c r e a s e  
e f f i c i e n c y  and t o  mainta in  o r  i n c r e a s e  t o t a l  production.  A l t e r n a t i v e l y ,  
sugarcane may be  l o s t  completely as a commercial crop. In e i t h e r  event ,  
s i g n i f i c a n t  a r e a s  w i l l  be  r e l e a s e d  f o r  o t h e r  c rops  and many, major 
d e c i s i o n s  w i l l  be needed about changes i n  land u s e  and s o i l  and crop 
management. 



A s  ind ica ted  above, t h e  1966 s o i l  survey l a c k s  t h e  ca r tograph ic  d e t a i l  
and accuracy and t h e  d e s c r i p t i v e  and i n t e r p r e t a t i v e  information needed 
t o  support  sound land use planning and land management dec i s ions  wi th in  
t h e  c u r r e n t  Resource Management P r o j e c t  and beyond. A modern, d e t a i l e d  
s o i l  survey f o r  a t  l e a s t  t h e  a g r i c u l t u r a l  lands  of t h e  i s l a n d  i s  needed 
a s  a  base  f o r  land use  and management choices  and dec i s ions .  

Because t h e  a r e a  is  small (about 43,000 a c r e s ) ,  t h e  unf t -area  c o s t  of a  
new s o i l  s u m e y  w i l l  be high. The i s l a n d  has a  range of d i v e r s e  s o i l s .  
Each kind of s o i l  w i l l  r e q u i r e  c a r e f u l  s tudy and d e s c r i p t i o n  even though 
t h e  e x t e n t  of t h a t  s o t 1  is  small .  I es t ima te  t h a t  f i e l d  work f o r  a  
second o rder  ( d e t a i l e d )  s o i l  survey of about 25,000 a c r e s  of t h e  best 
land f o r  crops and p a s t u r e  and t h i r d  o r  f o u r t h  o rder  survey of o t h e r  
a r e a s  would t ake  about 12 person-months inc luding work t o  eva lua te  t h e  
q u a l i t i e s  and behavior of t h e  s o i l s  and prepare t h e  r e p o r t  manuscript.  
Prepara t ion of maps and review and p u b l i c a t i o n  of t h e  r e p o r t  would t ake  
a d d i t i o n a l  time. This does no t  a l low f o r  l abora to ry  analyses  o r  f o r  t h e  
t i m e  of s o i l  c o r r e l a t o r s .  

I f  it is decided t h a t  a  new s o i l  survey i s  no t  p o s s i b l e  and t h a t  an 
a l t e r n a t i v e  approach i s  needed wi th in  t h e  schedule of t h e  RMP, my 
suggest ion is  t o  i n t e r p r e t  and update t h e  e x i s t i n g  s o i l  survey wi th  t h e  
t e c h n i c a l  a s s i s t a n c e  of a  s o i l  s c i e n t i s t  ( s o i l  survey s p e c i a l i s t )  f o r  a t  
l e a s t  t h r e e  months. 

D. Scope of Work f o r  a  New S o i l  Survey of S t .  K i t t s  

1. Object ives  
a .  Provide a  r e l i a b l e ,  d e t a i l e d  inventory  of t h e  s o i l s  of S t .  

K i t t s  
b. Re la te  t h i s  inventory  t o  a  widely-used system of s o i l  survey s o  

t h a t  information can be t r a n s f e r r e d  from o t h e r  p laces .  
c. Put t h e  inventory  i n t o  a  readily-understandable and usab le  form. 
d. Tra in  l o c a l  a g r i c u l t u r a l  s p e c i a l i s t s  t o  use  t h e  informat ion and 

supplement it wi th  f u r t h e r  s t u d i e s  a s  necessary.  

These o b j e c t i v e s  can be m e t  by a  s o i l  survey us ing t h e  s t andards  of t h e  
U.S. National  Cooperat ive S o i l  Survey a s  expressed i n  t h e  p u b l i c a t i o n s  
and p r a c t i c e s  of t h e  USDA/SCS made wi th  s p e c i a l  a t t e n t i o n  t o  t r a i n  l o c a l  
land management s p e c i a l i . s t s .  A second order  s o i l  survey i s  needed f o r  
a g r i c u l t u r a l  land;  t h i r d  o r  f o u r t h  order  s o i l  survey i s  appropr ia te  f o r  
t h e  sou theas te rn  peninsula  and t h e  upper s lopes  of t h e  c e n t r a l  mountains. 

2. Schedule: The work should be done a s  soon a s  poss ib le .  The main r a i n y  
season (centered i n  October) and t h e  cover of sugarcane from June o r  
J u l y  u n t i l  ha rves t  some time between January and May a r e  o b s t a c l e s  t o  
f i e l d  access.  The advantages of i n t e r a c t i o n s  between two s o i l  s c i e n t i s t s  
probably outweigh t h e  advantages of e x t r a  time f o r  f i e l d  reviews and 
s o i l  c o r r e l a t i o n  i f  one person does t h e  whole job. Therefore,  I suggest  
a  lead s o i l  s c i e n t i s t  f o r  seven months wi th  an a s s i s t a n t  f o r  f i v e  
months. The s o i l  map should be a v a i l a b l e  a s  copies  of t h e  f i e l d  s h e e t s  
and t h e  r e p o r t  manuscript should be a v a i l a b l e  i n  d r a f t  form on completion 
of t h e  survey without  wai t ing  f o r  map compilat ion,  e d i t i n g ,  o r  review. 



E; Budget f o r  a New S o i l  Survey of  S t .  K i t . t s  (U.S. $; e x c l u s i v e  of i n d i r e c t  
c o s t s  and f e e s )  

I. Technica l  Ass i s t ance  ( S o i l  Survey S p e c i a l i s t s  f o r  twelve months) 

A. Sa l a ry  48,000 
B. Subs i s t ence  36,000 
C. I n t e r n a t i o n a l  t r a v e l  2,400 
D. F i e l d  and o f f i c e  equipment 5,000 
T o t a l  91,400 

11. Techn ica l  Support  ( f o r  soil c l a s s i f i c a t i o n ,  c o r r e l a t i o n ,  and 
i n t e r p r e t a t i o n s )  

A. S a l a r i e s  10,000 
B. Subs i s t ence  3,000 
C. I n t e r n a t i o n a l  t r a v e l  2,400 
T o t a l  15,400 

111. Technica l  Support ( f o r  map compi la t ion ,  manuscript  e d i t i n g  and 
review, and r e p o r t  p u b l i c a t i o n )  

T o t a l  20,000 

IV. Local  Support 

A. P r o f e s s i o n a l  s a l a r i e s  30,000 
B. Labor o r  backhoe o r  b o t h  4,000 
C. Local  t r a n s p o r t a t i o n  2,000 
D, S e c r e t a r i a l  a s s i s t a n c e '  5,000 
T o t a l  41,000 

F. Scope of Work t o  Update t h e  1966 S o i l  Survey of S t .  K i t t s  1. 
1, Obiec t ives  

a, Define and c l a s s i f y  t h e  major s o i l s  on s l o p e s  up t o  about  252. 
b. S impl i fy  and r e v i s e  t h e  map legend. 
c. Update t h e  map. i 

d. Provide  guides  f o r  o n s i t e  e v a l u a t i o n  of s l o p e  and s u r f a c e  cover  of rock  
fragments .  

e. Provide i n t e r p r e t i v e  r a t i n g s  f o r  t h e  s o i l s .  

2. Schedule: The work should  be done a s  soon a s  p o s s i b l e  and a t  l e a s t  
f i e l d  a s p e c t s  must b e  done b e f o r e  f i e l d  a c t i v i t i e s  a r e  c u r t a i l e d  by t h e  
major r a i n y  season beginning  probably i n  September. About t h r e e  months 
of e f f o r t  w i l l  be  needed. 

3 .  Necessary Local  o r  RMP Support 
a. Make t h e  e x i s t i n g  s o i l  map u s e f u l  i n  t h e  f i e l d  by r e d r a f t i n g  i t  on 

t h e  topographic map s o  t h a t  t h e  boundar ies  can be  l o c a t e d  on t h e  
ground and by making c o p i e s  of p o r t i o n s  of t h e  map, a r e a  by a r e a ,  
on s h e e t s  of convenient  s i z e .  

b. Evaluate  weather  d a t a  and any o t h e r  in fo rma t ion  r e l a t i v e  t o  s o i l  mo i s tu re  
l i m i t a t i o n s  f o r  p l a n t  growth. 



c. Analyze f ie ld-by-f ie ld  d a t a  on sugarcane y i e l d s ,  v a r i e t y ,  
f e r t i l i z a t i o n ,  weather,  yea r  a f t e r  p l a n t i n g ,  time of h a r v e s t ,  e t c .  
a s  a b a s i s  f o r  eva lua t ing  t h e  q u a l i t y  of t h e  s o i l s  f o r  crop 
growth. 

d. Col lec t  and eva lua te  information on performance of t h e  s o i l s  f o r  
o the r  crops.  

e. Assign a  s o i l  o r  crop s c i e n t i s t  (such a s  M r .  Crossman) t o  work 
wi th  t h e  s o i l  survey s p e c i a l i s t .  

f .  Dig s o i l  p i t s  a t  t h e  d i r e c t i o n  of t h e  s o i l  surveyor f o r  d e s c r i p t i o n  of 
s o i l  p r o f i l e s  e i t h e r  wi th  a backhoe o r  by hand labor .  

g. Arrange f o r  e n t r y  i n t o  sugarcane and o t h e r  f i e l d s  a s  necessary  f o r  
s o i l  s t u d i e s .  

h. Provide o f f i c e  f a c i l i t i e s  and l o c a l  t r a n s p o r t a t i o n .  

4. Qua l i f i ca t ions  of S o i l  S c i e n t i s t :  F i e l d  experience i n  t h e  U.S. 
Cooperative S o i l  Survey f o r  a t  l e a s t  f i v e  years.  Experience i n  s e v e r a l  
s o i l  survey a r e a s  and i n  i n t e r p r e t a t i o n s  and p repara t ion  of legends and 
repor t s .  Experience i n  t r o p i c a l  a r e a s  h ighly  des i reab le .  It i s  
u l i k e l y  t h a t  any one i n  a p o s i t i o n  with c i v i l  s e r v i c e  r a t i n g  l e s s  than 
12 w i l l  have t h e  necessary q u a l i f i c a t i o n s .  

5. Dut ies  of S o i l  Survey S p e c i a l i s t :  With the  he lp  of l o c a l  people 
a.  Study, desc r ibe ,  c l a s s i f y ,  and eva lua te  the  s o i l s  of t h e  a g r i c u l t u r a l  

land a r e a s  i n  t h e  f i e l d .  Up t o  LOO o r  more complete pedon 
d e s c r i p t i o n s  w i l l  be  needed. 

b. Evaluate p o s s i b l e  inaccurac ies  i n  t h e  1966 map t h a t  a r e  suggested 
by l o c a l  information on behavior of t h e  s o i l s ,  a n a l y s i s  of 
sugarcane f ie ld-by-f ie ld  y i e l d  d a t a ,  RMP a c t i v i t i e s ,  e t c .  

c. Determine t h e  k inds  of s o i l s  (broadly def ined s e r i e s  wi th in  f a m i l i e s  of 
S o i l  Taxonomy) important f o r  a g r i c u l t u r a l  land use and management 
planning and decis ions .  Some combinations and subdivis ions  of t h e  
" s o i l  s e r i e s "  of t h e  1966 r e p o r t  w i l l  be appropr ia te .  The 
emphasis should be on major d i s t i c t i o n s  of a g r i c u l t u r a l  
s ign i f i cance .  Recognition of more than t e n  k inds  of s o i l  (not  
counting s l o p e  and s t o n i n e s s  c l a s s e s )  f o r  t h e  major a g r i c u l t u r a l  
a r e a s  probably would d e t r a c t  from t h e  usefulness  of t h e  work. 

d. Work wi th  l o c a l  people t o  assemble t h e  b e s t  information about t h e  
q u a l i t i e s  and behavior of the  s o i l s  ( inc luding moisture 
r e l a t i o n s h i p s )  through d i scuss ions ,  meetings, and f i e l d  t o u r s  wi th  
s o i l  and crop s p e c i a l i s t s ,  land managers, f i e l d  workers, t r a c t o r  
opera to r s ,  and farmers. (Local people wi th  experience on t h e  land 
always know more, i n  t h e i r  own terms, about t h e  s o i l s  than any 
v i s i t i n g  exper t . )  

e .  E s t a b l i s h  i n t e r p r e t i v e  r a t i n g s  a s  ou t l ined  i n  t h e  USDA/SCS Nat ional  S o i l s  
Handbook f o r  s o i l  p r o p e r t i e s ,  f e a t u r e s ,  and s u i t a b i l i t i e s  such a s  
e r o d i b i l i t y  f a c t o r  ( K ) ,  hydrologic s o i l  group, a v a i l a b l e  water  
capaci ty ,  permeabi l i ty ,  crop y i e l d s ,  e t c .  

f .  Provide guides (photographs, d e s c r i p t i v e  m a t e r i a l ,  t y p i c a l  l o c a t i o n s ,  
e t c . )  and t r a i n i n g  f o r  o n s i t e  recogni t ion  of c l a s s e s  of s u r f a c e  
cover of rock fragments and slope.  

g. Revise t h e  r e d r a f t e d  1966 s o i l  map on t h e  b a s i s  of information 
developed i n  previous a c t i v i t i e s  without  comprehensive remapping 
o r  f i e l d  checking. 

h. Report t h e  r e s u l t s  of these  a c t i v i t i e s  i n  a  form convenient f o r  
t h e  RMP and f u t u r e  planning and management dec i s ions .  



G. Budget to Update the 1966 Soil Survey of St. Kitts (U.S. $; 
exclusive of indirect costs and fees) 

I. Technical Assistance (soil Survey Specialist for three months) 
A. Salary 12,000 
B. Subsistence 9,000 
C. International travel 600 
D. Field and office equ5pment 1,000 
Total 22,600 

11. Local Support 
A, Professional salaries 9,000 
B, Labor or backhoe or both 2,000 
C. Local transportation 600 
D. Secretarial assistance 600 
Total 12,200 



111. REVIEW OF NEVIS SOIL SURVEY 

We examined the  s o i l s  i n  t he  f i e l d  from 2 through 5 May 1986 a t  29 well- 
d i s t r i bu ted  locat ions  se lec ted  by M r .  Fisher. These loca t ions  i n  
pro jec t  a reas  o r  other  areas  of i n t e r e s t  represented 12 of t he  most 
extensive,  productive, o r  c r i t i c a l  s o i l  s e r i e s .  A t  these  loca t ions ,  &ze 
s o i l  p r o f i l e  was exposed by digging t o  a depth of 20 o r  25 inches and 
augering t o  60 inches o r ,  more commonly, t o  some very grave l ly ,  stony, 
o r  indurated layer.  Brief s o i l  descr ip t ions  were made. 

A. S o i l s  and Agriculture 

So i l s  on lower slopes,  outs ide of t h e  ghuts ( i n t e rmi t t en t  stream channels) ,  
stream flood p l a ins ,  and back beach a reas ,  very predominantly have 
clayey subsoi l  layers .  Great quan t i t i e s  of rock fragments have been 
removed from f i e l d s  bu t ,  i n  many cases ,  remaining fragments would 
i n t e r f e r e  with mechanized t i l l a g e .  In many o ther  a r eas ,  use of mechanized 
farm equipment is impossible o r  very s t rongly l imi ted  by s tones  and 
boulders. Present land use s t rongly suggests t h a t  lack of s u f f i c i e n t  
s o i l  moisture l i m i t s  crop production i n  much of t h e  southern p a r t  of t he  
i s land ,  S o i l s  in t h e  c e n t r a l  p a r t  of t h e  i s land ,  on s lopes  ranging from 
about 25 t o  100 percent and s teeper ,  a r e  mostly fores ted  and apparently 
never have been cropped. 

Much of t he  ag r i cu l tu ra l  land was once used f o r  sugarcane. Apparently, 
t he re  was never a c e n t r a l  m i l l  and sugarcane was dropped a s  a commercial 
crop a s  t h e  small p lan ta t ion  mills were shut down, Cotton production 
has declined t o  a few hundred acres  operated by t h e  government. Most of 
t h e  land is p r iva t e ly  owned. In d r i e r  p a r t s  of t h e  i s land  much land, 
formerly cropped a s  shown by roads, f i e l d s  ou t l ined  by stone fences,  and 
p i l e s  of stones c leared from the  f i e l d s ,  is  not cropped and l i e s  i d l e  
except f o r  browsing and grazing. Areas with more favorable s o i l  moisture 
have many very small farms with a va r i e ty  of roo t ,  vegetable,  and f r u i t  
crops. Pastures,  mostly with volunteer vegetation,  a r e  u t i l i z e d  by 
te thered  o r  fenced goats ,  sheep, o r  c a t t l e .  S m a l l  s ca l e  i r r i g a t i o n  i s  
being developed on a few s m a l l  p ro jec t  areas.  Coconut p lan ta t ions  
ranging from sea l eve l  t o  over 1000 f e e t  e levat ion a r e  producing but 
most a r e  not harvested. 

B. 1966 S o i l  Survey 

The 1966 survey was made by D. M. Lang. A few de l inea t ions  a r e  a s  small 
a s  2 acres;  many a r e  smaller than 40 acres .  The s o i l  map, a t  a s ca l e  of 
1:25,000 is on a base t h a t  does not  give enough poin ts  t o  l oca t e  mapped 
areas  accurately  on the  ground. The legend recognizes 24 s o i l  s e r i e s  and 
s i x  land c lases .  Four s e r i e s  have stony o r  bouldery phases o r  both. 
S o i l  de l inea t ions  a r e  assigned slope and erosion classes .  Some 
del ineat ions  a r e  complexes o r  undifferent ia ted u n i t s  of two se r i e s .  
So i l  descr ip t ions  a r e  b r i e f  and recommendations f o r  management a r e  few 
and very general .  The s t rongly genet ic  and, me, not very he lpfu l  s o i l  
c l a s s i f i c a t i o n  i s  based on degree of maturity and mineral weathering. 



The s o i l  u n i t s  observed a t  sample p o i n t s  dur ing t h e  review a r e  l i s t e d  i n  
Table 2. According t o  t h e  1966 r e p o r t ,  t h e  a r e a  of these  s e r i e s  i s  
15,674 a c r e s  and t h e  t o t a l  mapped a r e a  is 19,971 a c r e s  ( inc lud ing  2,667 
a c r e s  of land types without  s o i l  i d e n t i f i c a t i o n ) .  Thus, t h e  12 s e r f e s  
t e s t e d  r e p r e s e n t  a  l a r g e  major i ty  of t h e  mapped land. The comparison, 
r epor ted  in  t h i s  t a b l e ,  between t h e  s o i l s  a s  descr ibed i n  t h e  r e p o r t  and 
a s  observed dur ing t h e  review mostly cons ide rs  t e x t u r e  of s u r f a c e  and 
s u b s o i l  l a y e r s  and s p e c i f i c a l l y  excludes s l o p e  and amounts of s u r f a c e  
rock fragments, 

S o i l s  mapped a s  Charlestown (8,636 a c r e s )  were found t o  have t h i n  
su r face  l a y e r s  of c l a y  loam o r  c l a y  and s u b s o i l  l a y e r s  (Bt hor izons)  
wi th  c l a y  t e x t u r e ,  weak s t r u c t u r e ,  and slow o r  very  slow permeabi l i ty ,  
These s o i l s  crack t o  t h e  su r face  when they dry  and the  s u b s o i l  l a y e r  
shows f e a t u r e s  (dark s t r e a k s  and s l i c k e n s i d e s )  t h a t  i n d i c a t e  h igh  
shrink-swell  and churning a c t i v i t y ,  Underlying l a y e r s  were n o t  d i r e c t l y  
observed bu t  c u t s  and landscapes suggested a cemented pan over unconsolidated 
sediments In some p l a c e s  (more o r  lese a s  descr ibed i n  t h e  r e p o r t )  and 
t u f f ,  agglomerate, o r  l ava  bedrock i n  o t h e r  p laces .  Some s o i l s  mapped 
a s  Jessup ' s ,  Prospect ,  F ig  Tree,  and Maddens a r e  s i m i l a r .  

Other s o i l s  mapped a s  Prospect ,  Fig Tree,  Maddens, Rawlins, o r  Potwork 
have a t h i c k e r  su r face  l a y e r  of c l a y  loam, loam, o r  sandy loam and a 
clayey s u b s o i l  l a y e r  t h a t  is more favorable  f o r  pene t ra t ion  of r o o t s  and 
water ,  D i s t i n c t i o n s  among t h e s e  s o i l s  made i n  t h e  r e p o r t  a r e  no t  . 

demonstrated convincingly i n  t h e  f i e l d .  

S o i l s  on s t e e p  s lopes  and e s p e c i a l l y  a t  h igher  e l e v a t i o n s  (observed a t  
s t o p s  26 and 28) range widely i n  depth,  t e x t u r e ,  content  of rock fragments, 
and degree of horizon d i f f e r e n t i a t i o n .  

The 1966 survey provides a u s e f u l  b u t  no t  f u l l y  adequate inventory  of 
t h e  lower, a g r i c u l t u r a l  s lopes  of t h e  i s l a n d ,  It g ives  l i t t l e  r e l i a b l e  
information f o r  s o i l s  on s l o p e s  s t e e p e r  than about 20X. 

C. Needs f o r  Addi t ional  S o i l  Survey A c t i v i t i e s  

The 1966 s o i l  survey is no t . adequa te  t o  support  land use planning o r  
land management dec i s ions  wi th in  t h e  c u r r e n t  Resource Management P r o j e c t  
(RMP) o r  beyond. Ass is tance  is needed t o  rep lace  it o r  make i t  more 
useful .  I favor  an  approach t o  update t h e  1966 survey r a t h e r  than make 
a  new s o i l  survey because (1) t h e  1966 map does provide a  u s e f u l  base 
f o r  an update, (2 )  many a g r i c u l t u r a l  p a r c e l s  a r e  smal l  compared t o  
d e l i n e a t i o n s  p o s s i b l e  on even a  d e t a i l e d  s o i l  map, (3)  t h e  p r e s e n t  
a g r i c u l t u r e  seems t o  be ad jus ted  t o  the  land resource  through t r ia l -and-  
e r r o r  experience,  (4) major changes i n  land use and management can be 
expected p r imar i ly  on r e l a t i v e l y  smal l  p a r c e l s  i n  p r o j e c t  a r e a s ,  and (5)  
the  c u r r e n t  RMP and o t h e r  a c t i v i t i e s  need s o i l  information soon. 



Table 2,  Comparison Betwen Soils Observed and Soils Mapped-Nevis 

Stop 
No. 

1. 

2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13, 
14. 

15. 
16, 
17. 
18- 
19. 
2 0 
2 1 
2 2 
2 3 
24 
2 5 
2 6 

2 7 
2 8 
2 9 

Map 
Symbol 

Soi l  
Identified 

Napier ' ,  

Prospect 
Jessup ' s 

Fig Tree 
Charlestovm 
Prospect 
Maddens 
Charlestown 
Charlestown 
Raw 1 i n s  
Fig Tree 
Fig Tree 
Raw 1 ins  
RawIFns 
Prospect 
Clay Ghut 
Prospect 
Charlestown 
Potwork 
Maddens 
Maddens 
Napier 
Lawrence 
Lawrence 
Charlestown 
Potwork 
Potwork 
Maddens 
Hilltop 
Saddle H i l l  
Maddens 
Saddle H i l l  
Fig Tree 

Match 

Pair 
Poor 
Fair 

Poor 
Goad 
Fair 
Good 
Fair 
Good 
Poor 
Fair  
Poor 
Poor 
Fair 
Goad 
Good 
Pair - 
Good 
Fair 
Good 
Fair 
Good 
P o o r  
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Fair  
Good 
Good 



Updating the survey f o r  t h e  ag r i cu l tu ra l  land (lower slopes up to  20 or 
25%), would require about 10 person-weeks of technical  assis tance with 
adequate loca l  support. (A new s o i l  survey would take about 10 person- 
months in-country plus addi t ional  time for  s o i l  correlat ion,  cartographic 
work, manuscript review, and publication.) 

D, Scope of Work t o  Update t h e  1966 Soi l  Survey of Nevis 

1. Objectives 
a. Define and c lass i fy  t h e  major s o i l s  on s lopes up t o  about 2%- 
b, Simplify and revise the map legend. 
c. Update t h e  map. 
d. Provide guides fo r  ons i te  evaluation of slope and surface cover of rock 

fragments. 
e. Provide in terpre t ive  ra t ings  fo r  the so i l s .  

2. Schedule: The work should be done a s  soon as  possible and a t  l e a s t  
f i e l d  aspects  must be done before f i e l d  a c t i v i t i e s  a r e  curtai led by the 
major rainy season begfnnfng probably i n  September, A minimum of ten 
weeks e f f o r t  w i l l  be needed. 

Necessary Local o r  RMP Support 
a. Make the  exis t ing  s o i l  map usefu l  i n  the f i e l d  by redraf t ing <t on 

the topographic map so tha t  the boundaries can be located on the 
ground and by making copies of portions of the map, area by area,  
on shee t s  oE canvenient s ize,  

b-  Evaluate weather data  and any other information re l a t ive  t o  s o i l  
moisture l imftat ions f o r  p lan t  growth. 

c. Provide ready access (through wri t ten reports  o r  o ra l  exchanges ' 

with experts such a s  Elvin Bailey, Claude Nisbett ,  Bridge Goel, 
Jenny Lowery, and Ian Corker) to  information about s o i l s  and 
crops. 
d. Assign a s o i l  or crop s p e c i d i s t  to  work with the s o i l  survey 

spec ia l i s t .  
e- Arrange f o r  entry to  the land a s  necessary f o r  s o i l  studies,  
f. Dig s o i l  p i t s  a t  the direct ion of the s o i l  sumeyor, probably 
with a backhoe because of the clay texture and high content of 
rock fragments of many so i l s .  
g. Provide of f ice  f a c i l i t i e s  and loca l  transportation. 

4. Qualifications of Soi l  Survey Special is t :  Field experience i n  the 
U.S. Cooperative Soi l  Survey f o r  a t  l e a s t  f ive  years. Experience i n  
several  s o i l  survey areas and i n  in terpre ta t ions  and preparation of 
legends and reports. Experience i n  t ropica l  areas highly desireable. 
It  is unlikely tha t  any one i n  a position with c i v i l  service ra t ing  l e s s  
than 12 w i l l  have the necessary qual if icat ions.  

5. Duties of Soi l  Survey Special is t :  With the help of loca l  people 
a. Study, describe, c l a s s i fy ,  and evaluate, including i n  the  f i e l d  

the s o i l s  of the major agr icul tura l  land areas,  including 
previously cropped. Up to  100 or more complete pedon descriptions 
w i l l  be needed- 



b. Evaluate poss ib le  inaccuracies  i n  t he  1966 map t h a t  a r e  suggested 
by o ther  workers and observations i nc iden ta l  t o  the  desc r ip t i ve  
work. 

c. Determine t he  kinds of s o i l s  (broadly defined s e r i e s  wi thin  
fami l ies  of S o i l  Taxonomy) important f o r  a g r i c u l t u r a l  land use  and 
management planning and decisions.  Some combinations and 
subdivis ions  of t h e  " s o i l  s e r i e s fF  of the  I966 r epo r t  w i l l  be 
appropriate.  The d i f fe rence  between "Soi ls  mapped a s  Charlestown" 
and "Other s o i l s  mapped a s  Prospect, Fig Tree, Maddens, Rawlins, 
o r  Potwork" ou t l ined  i n  s ec t i on  B (above) should be recognized a s  
wel l  a s  u s t i c  and udic  moisture regimes, s k e l e t a l  and nonske le ta l  
condi t ions ,  and presence of l i t h i c  contact  o r  duripan. The 
emphasis should be on major d i s t i c t i o n s  of a g r i c u l t u r a l  
s ignif icance.  Recognition of more than t en  kinds of s o i l  (not  
counting s lope and s ton iness  c lasses )  f o r  the  major a g r i c u l t u r a l  
a r ea s  probably would d e t r a c t  from t h e  usefulness  of t he  work. 

d. Work with  l o c a l  people t o  assemble the  bes t  information about t he  
q u a l i t i e s  and behavior of t h e  s o i l s  ( inc lud ing  moisture 
re la t ionsh ips )  through discussions,  meetings, and f i e l d  t ou r s  wi th  
s o i l  and crop s p e c i a l i s t s ,  land managers, and farmers. (Local 
people with  experience on the  land  always know more, i n  t h e i r  own 
terms, about t he  s o i l s  than any v i s i t i n g  expert .)  

e. Establ ish  i n t e rp re t i ve  r a t i n g s  a s  ou t l ined  i n  the  USDAISCS National 
S o i l s  Handbook f o r  s o i l  p roper t ies ,  fea tures ,  and s u i t a b i l i t i e s  
such a s  erodibff  i t y  f a c t o r  (K] , hydrologi c s o i l  group, a v a i l a b l e  
water capacity,  permeabil i ty,  crop y i e ld s ,  e tc .  

f .  Provide guides (photographs, descr ip t ive  mater ia l ,  t y p i c a l  
locat ions ,  e tc . )  and t r a in ing  f o r  o n s i t e  recogni t ion of c l a s se s  of  
sur face  cover of rock fragments and slope. 

g. Revise t he  redraf ted  1966 s o i l  map on the  b a s i s  of information 
developed i n  previous a c t i v i t i e a  without comprehensive remapping o r  
f i e l d  checking. 

h. Report the  r e s u l t s  of these  a c t i v i t i e s  i n  a form convenient f o r  the  
RMP and f u t u r e  p l a n n b g  and management decisions.  



E. Budget t o  Update the 1966 So i l  Survey of Nevis (U.S. $; exclusive of 
indirect cos ts  and fees )  

I .  Technical Assistance (Soi l  Survey Spec ia l i s t  for  three months) 
A.  Salary 12,000 
B. Subsistence 9,000 
C.  International travel  600 
D. Ffeld and o f f i c e  equipment 1,000 
Total 22,600 

11. L ~ c a l  Support 
A.  ~ r o f e s s i o n a l  sa lar ies  9,000 
B .  Labor or backhoe or both 2,000 
C .  Local transportation 600 
D .  Secretarial assistance 600 
Total 12,200 


