
2.  GEOLOGY AND GEOMORPHOLOGY OF LITTLE CAYMAN 
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In t roduct ion  

L i t t l e  Cayman forms one of the  emergent i s l a n d s  along t h e  northern 
r i m  of the  Cayman Trench, between the  S i e r r a  Maestra of Cuba and the  
Gulf of  Honduras. The Trench i t s e l f  i s  1700 km long and more than 
100 km wide (Uchupi 1975).  I t  includes t h e  Or iente ,  B a r t l e t t  and 
Mis ter iosa  Deeps, a l l  reaching more than 6000 m depth. The nea res t  
land a r e a s  t o  the  Cayman I s l ands  (o the r  than Cuba), such a s  Jamaica and 
the  Swan I s l ands ,  l i e  on the  southern s ide  of  the  Trench. 

Ea r ly  workers such a s  Taber (1922) considered the  Trench t o  be t h e  
s i t e  of massive l a t e r a l  movement. Such views have had t o  be modified 
i n  the  l i g h t  of p l a t e  t e c t o n i c  theory,  though some workers s t i l l  envisage 
l a t e r a l  movement along it of up t o  1000 km. I t  i s  known t h a t  
g ranod io r i t e s  outcrop i n  the  wa l l s  of  the Trench a t  depths of 600- 
3400 m ,  and geophysical d a t a  suggest  a  poss ib l e  t ens iona l  o r i g i n .  
Spreading r a t e s  have been i n f e r r e d  of  0.4 cm/year s ince  t h e  Eocene, 
accounting f o r  2 0 0  km of l e f t - l a t e r a l  displacement between t h e  Cayman 
Ridge and t h e  Nicaraguan Pla teau  ( P e r f i t  and Heezen 1978);  o t h e r  
workers suggest  g r e a t e r  r a t e s  of spreading (Macdonald and Holcombe 1978). 
The Cayman I s l ands  themselves probably have a  granodior i te  foundat ion,  
capped by b a s a l t ,  and ove r l a in  by mid-Tertiary and l a t e r  carbonates.  
P e r f i t  and Heezen (1978) suggest  a  general  subsidence r a t e  of 6 cm/1000 
years  during the  carbonate accumulation, b u t  the  exposure of marine 
l imestones i n  each of t he  Cayman I s l ands  i n d i c a t e s  l o c a l  u p l i f t .  
Unpublished work on t h e  l a t e  Quaternary shore l ines  of a l l  t h ree  Cayman 
I s l ands  (Woodroffe and Stoddar t ,  i n  litt.) i n d i c a t e s  t h a t  Grand Cayman, 
Cayman Brac and L i t t l e  Cayman have each moved independently with r e spec t  
t o  sea- leve l  over the  l a s t  100,000 years .  
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Rock u n i t s  and landforms 

Matley (1926) defined two main l i t h o l o g i c  u n i t s  i n  t h e  Cayman 
Is lands :  t h e  Bluff Limestone of mid-Tertiary age and the  Ironshore 
Formation of P le is tocene  age. Matley v i s i t e d  L i t t l e  Cayman and produced 
a small-scale  geologica l  sketch map, i n d i c a t i n g  t h a t  t he  e a s t e r n  ha l f  
of the  i s l a n d  cons is ted  of Bluff Limestone, wi th  a  narrow pe r iphe ra l  
b e l t  of Ironshore,  and t h e  western ha l f  cons is ted  e n t i r e l y  of Ironshore.  
A s  he described i t ,  t h e  Bluff Limestone formed a "highly honeycombed 
limestone corroded i n t o  jagged needles  of rock and covered wi th  i r r e g u l a r  
holes ,  sink-holes and f i s s u r e s " ,  and cons is ted  of "hard white 
r e c r y s t a l l i s e d  l imestone",  probably of Miocene age (Matley 1926, 363- 
365) .  I t  was i n f e r r e d  t h a t  the  Bluff  Limestone reached a maximum 
height  of 45 f t  (14 m) a t  Weary H i l l .  The Ironshore Formation i n  the  
west cons i s t ed  of  a  lower reef  f a c i e s  ove r l a in  by bedded limestone 
reaching 10-12 f t  (3-3.7 m )  above sea  l e v e l .  The boundary between t h e  
Bluff  Limestone and t h e  Ironshore Formation on Matley 's  map was, 
t e n t a t i v e .  

No f u r t h e r  geologica l  observat ions were made on L i t t l e  Cayman u n t i l  
those of Mather (1971).  He too  dis t i -nguished t h e  Bluff Limestone and 
the  Ironshore Formation. He described the  Bluff  Limestone reaching 
a  genera l  maximum height  of 20 f t  ( 6  m ) ,  with a  pe r iphe ra l  r i dge  
reaching 40 f t  ( 1 2  m )  i n  p l aces .  The d i - s t r ibu t ion  of Bluff  Limestone 
a s  mapped by Brunt et dl. (1973, 2 1 2 )  resembled t h a t  shown by Matley. 
The Ironshore Formation was s tud ied  i n  g r e a t e s t  d e t a i l  by s r u n t  et a l ,  
on Grand Cayman, where i t  was d i f f e r e n t i a t e d  i n t o  r e e f ,  back-reef ,  
lagoonal ,  shoal ,  and beach-ridge f a c i e s .  In  t h e i r  t rea tment  of L i t t l e  
Cayman, r e e f  and back-reef f a c i e s  were n o t  s p e c i f i c a l l y  mentioned, b u t  
it was noted t h a t  lagoonal f a c i e s  were of l i m i t e d  ex ten t .  They a l s o  
i d e n t i f i e d  " a t  a  number of l o c a l i t i e s  on ... L i t t l e  Cayman r idges  of 
c a l c a r e n i t e  a t t a i n i n g  e l eva t ions  of over 7 m above sea  l e v e l " ,  and 
commented t h a t  " these  rocks gene ra l ly  o v e r l i e  sediments of lagoonal 
f a c i e s "  (Brunt et al. 1973, 2141, On Grand Cayman s i m i l a r  r i d g e s  
c o n s i s t  of cross-bedded c o l i t e s  and a r e  i n t e r p r e t e d  a s  submarine sand 
r idges  formed i n  a lagoonal  environment. Some of  these  r idges  a r e  
shown di.agrammatically i n  a  geologica l  ske tch  map of L i t t l e  Cayman 
(Brunt et al. 1973, 212) . 

Nei-ther Matley nor Brunt et al. apparent ly  had much opportuniky t o  
t r ave r se  t h e  i s l a n d ,  o r  t o  r e l a t e  the  c h a r a c t e r i s t i c s  of rocks a t  
outcrop t o  topographic f ea tu res .  More d e t a i l e d  s tudy has been made 
poss ib l e  by the  pub l i ca t ion  of t he  Di rec to ra t e  of Overseas Surveys 
(D.O.S.) topographic map a t  1:25,000, based on photogrammetry, with 
contours  a t  20 f t  ( 6  m) i n t e r v a l s  and some vegeta t ion  i n t e r p r e t a t i o n  by 
the  i n s t a l l a t i o n  of a  s e r i e s  of c o a s t a l  benchmarks by D.O.S., most of 
which could be r e loca ted  i n  1975; by the  c u t t i n g  of a  network of t rans-  
i s l a n d  t r a c e s  by the  Cadas t ra l  Survey of t he  Cayman I s l ands ,  mainly 
during 1974; and by the  mobi l i ty  made poss ib l e  by the  cons t ruc t ion  of  
a  road round much of the  c o a s t  i n  1973. Aer ia l  photographs a r e  a l s o  
a v a i l a b l e  a t  a  s c a l e  of 1:12,500, though these  were flown i n  1958 before  
the  c a d a s t r a l  t r a c e s  were cu t .  



The 1:25,000 topographic map c l e a r l y  d e l i n e a t e s  a  discontinuous 
s e r i e s  of  narrow r idges  (Figure 3; P l a t e s  2-4) round the  per iphery  of  
t h e  i s l a n d ,  immediately inshore  of  t he  c o a s t a l  ponds and s a l t  f l a t s ;  
t hey  a r e  def ined  by t h e  20 f t  ( 6  m )  contour ,  and i s o l a t e d  small  s ec t ions  
reach 40 f t  (12 m) . Using t h i s  map and the  a e r i a l  photographs an 
a t tempt  was made so f a r  a s  poss ib l e  t o  de f ine  t h e  r e l a t i v e  e x t e n t  of  t he  
formations described by Matley and Brunt e t  dl. Where poss ib l e  
ins t rumenta l  surveys were c a r r i e d  in land  from the  coas t  t o  e s t a b l i s h  
e l eva t ions  wi th  r e spec t  t o  sea  l e v e l .  Figure 4 shows t h e  main 
t r a v e r s e s  made: i t  i s  c l e a r  t h a t  l a r g e  a r e a s  of t he  i n t e r i o r  were n o t  
v i s i t e d  d i r e c t l y ,  and t h e  a e r i a l  photographs were used t o  ex t r apo la t e  
between t r ave r ses .  

Two main f e a t u r e s  were mapped during the  t r ave r ses .  The Bluff  
Limestone was recognised ( a )  by i t s  highly d i s sec t ed  su r face  topography, 
wi th  p i t s ,  p innacles ,  deep ho le s ,  and occasional  co l lapse  do l ines  leading 
i n t o  caves ( P l a t e s  5-8) ,  and (b)  by i t s  appearance i n  hand specimen a s  
a  dense,  white ,  extremely hard ,  l a r g e l y  s t r u c t u r e l e s s  l imestone. Veins 
and s h e e t s  of c r y s t a l l i n e  c a l c i t e  occupying j o i n t s  and bedding planes 
a r e  common, a s  a r e  i r r e g u l a r  patches of  t i g h t l y  l i t h i f i e d  and 
occas ional ly  b recc ia t ed  yellow and brown p i p e - f i l l  depos i t s .  
"Caymanite", f i n e l y  bedded impure dolomit ic  l imestone ranging i n  colour  
from white  through red  and brown t o  b lack ,  was never found on L i t t l e  
Cayman, though c h a r a c t e r i s t i c  of  Bluff Limestone, apparent ly  a s  a  
f i s s u r e - f i l l ,  on both  Grand Cayman and Cayman Brac. Otherwise t h e  
Bluff  Limestone c lose ly  resembles t h a t  on the  two l a r g e r  i s l a n d s ,  a t  
l e a s t  i n  hand specimen and topographic expression.  On L i t t l e  Cayman, 
Bluff  Limestone outcrops on t h e  coas t  only a t  the  e a s t  end, where it 
forms ramp-like c l i f f s  ( P l a t e  9 ) .  

The second extens ive  u n i t  on L i t t l e  Cayman i s  i n t e r p r e t e d  a s  a  
Marl o r  Sand Ridge Facies  of t he  Ironshore Formation. In  hand specimen 
it i s  a f ine- tex tured  cream t o  buff  l imestone,  massive, s t r u c t u r e l e s s ,  
and usua l ly  lacking f o s s i l s .  f t  forms a s o l i d  su r face  and i n  c o n t r a s t  
t o  the  Bluff  Limestone o f t e n  c a r r i e s  a  s o i l  and l i t t e r  cover.  In  t h e  
western lowlands the  su r face  i s  undulat ing,  wi th  a  r e l i e f  of 0.5-1 m ,  
w i th  r ed  o r  yellow s o i l s ,  o f t en  phosphat ic ,  i n  the  swales ,  I n  the  
c e n t r a l  p a r t  of the  i s l a n d ,  south of  Sparrowhawk H i l l ,  t he  sur face  i s  
more uniform and the  s o i l s  da rke r ,  deeper and more continuous. This 
u n i t  a l s o  forms the  high pe r iphe ra l  r i dges ,  reaching a  h e i g h t  of  13 m 
above sea l e v e l ,  though some r idges ,  e s p e c i a l l y  those i n  t h e  no r theas t ,  
a r e  formed of  Bluff Limestone. Ridges formed of Sand Ridge f a c i e s  have 
undissected su r faces ,  and s o i l  i s  p re sen t  though th inne r  than i n  t h e  
lowlands. In  hand specimen l i t ho logy  appears s i m i l a r  i r r e s p e c t i v e  of  
a 1  ti tude . 

The f i e l d  r e l a t i o n s  of  the  two u n i t s  a r e  n o t  easy t o  i n t e r p r e t .  
L i t t l e  Cayman d i f f e r s  from Grand Cayman and Cayman Brac, where the re  i s  
a  high core  of  Bluff  Limestone surrounded by an apron of  Ironshore 
Formation. On L i t t l e  Cayman the  Sand Ridge f a c i e s  of t h e  Ironshore 
appears  t o  pene t r a t e  i n t o  the  cen t r e  of  the  i s l a n d  between r idges  of 
d i s s e c t e d  Bluff  Limestone. The h ighes t  a r e a s  surveyed c o n s i s t  o f  
Sand Ridge f a c i e s ,  b u t  conversely the re  a r e  l a r g e  a r e a s  of  d i s sec t ed  



Bluff Limestone which are  no t  covered by the Sand Ridge o r  Marl Facies. 
The t rans i t ion  between the two un i t s  i s  often very abrupt, especially i n  
i n t e r io r  depressions near present sea level .  On f i e l d  re la t ions  alone 
it i s  often impossible to  be cer ta in  whether i n t e r io r  karst-eroded 
depressions consist  of Bluff Limestone surrounded by Ironshore or  of 
dissected Ironshore i t s e l f .  

The Reef Facies of the Ironshore Formation outcrops to  form coastal  
platforms a t  S a l t  Rocks and immediately south of the a i r s t r i p  a t  the 
west end of the island.  I t  i s  a l so  found on the seaward side of Owen 
Island i n  South Hole Sound, but i s  absent from the r e s t  of the south 
coast. There are  low discontinuous exposures on the north coast a t  
Bloody Bay, and a t  the ea s t  end a t  Calabash Spot (Figure 5; Pla tes  
10-12). In addition t o  these coastal  platforms, corals  (mainly 
M o n t a s t r e a  species) a re  a lso  almost always found in  limestone below 
about 1.5 m above sea-level on the landward margins of s a l t  ponds and 
s a l t  f l a t s  (P la te  131, and t h i s  may represent the inner edge of the Reef 
Facies where it e i ther  abuts against Bluff Limestone o r  passes in to  back- 
reef facies .  The upper surface of the Reef Facies proper stands a t  
l e s s  than 2 m above sea level  a t  a l l  locations.  I t  i s  highest a t  S a l t  
Rocks, where i t  reaches 1.9 m; elsewhere it stands a t  l e s s  than 1 .5  m 
and often l e s s  than 1 m above sea leve l ,  Where higher elevations are  
found these a re  on Sand Ridge Facies ra ther  than Reef Facies. 

The coral  fauna i s  modern, and the same as  t h a t  of Grand Cayman. 
Common components a t  S a l t  Rocks are:  

Acropora  palmata  Mon tas t rea  a n n u l a r i s  
D i p l o r i a  l a b y r i n t h i  f o r m i s  Mon tas t rea  cavernosa  
D i p l o r i a  s t r i g o s a  P o r i  t es  p o r i  tes  
Meandrina sp . 

In the south, the dominant coral  is Montas t rea  a n n u l a r i s ,  though M .  
cavernosa  i s  a l so  present. S t rombus  g i g a s  i s  conspicuous and local ly  
common, 

The upper surface of the Reef Facies i s  horizontal ,  though deeply 
dissected i n  places by potholes (Plate  1 4 )  ; i t s  inner p a r t  may be 
exfol ia t ing and smooth. I t  is probably a depositional ra ther  than 
erosional surface, 

The contact between the Reef Facies and the Sand Ridge Facies i s  
best  seen a t  S a l t  Rocks (935745: Figure 6 ;  Pla tes  15-16). Here the 
horizontal Reef Facies surface i s  overlain by bedded calcareni tes  2 m 
thick a t  t he i r  outer edge. The upper surface of the calcareni te  r i s e s  
from 4 t o  5 m above sea level  i n  a distance of 25-35 m before passing 
beneath a Recent boulder beach; inland of the boulder beach the surface 
continues to  r i s e  and reaches a height of 13 m a t  300 m from the sea 
(Figure 4 A ) .  The un i t  has three components: a basal coarse g r i t  w i t h  
rounded blocks of oo l i t e  and S t rombus  she l l s ;  abedded calcareni te  
showing strong seaward dip;  and an upper gently dipping calcareni te  
forming the ground surface. Similar beddedooli t ic.  calcareni tes  over l ie  
Reef Facies i n  a comparable location on Grand Cayman ( a t  589325). 



By comparison with s imilar  ree fs  on other Caribbean is lands ,  the 
Reef Facies of the Ironshore Formation is  probably of l a s t  i n t e rg l ac i a l  
age (ca 125,000 yr)  . The associated fac ies  are  probably of broadly 
comparable l a s t  in te rg lac ia l  age, though on both Grand Cayman and L i t t l e  
Cayman the  Sand Ridge Facies presents problems of in te rpre ta t ion  and 
chronology. 

The peripheral  Recent beach ridges (Figure 7; Pla tes  17-19) are 
variable i n  height,  width and composition on L i t t l e  Cayman. The cobble 
and rubble ridge a t  P i r a t e ' s  Point (943738) i s  100 m wide and reaches 4 m 
above sea l eve l ;  i t  i s  one of the l a rge s t  on the  island.  Sand ridges 
and mixed sand and cobble ridges are  usually smaller. A t  the West 
Point l i g h t  (933743) the ridge is  55 m wide and 3.7 m high; a t  Blossom 
Village (960738) the dimensions are 50 m and 2 m; a t  Paradise End 
(046777) 120 m and 2.9 m; and a t  Sparrowhawk H i l l  (004785) 50 m and 
1.7 m. A l l  these are  asymmetric r idges,  highest  near the sea and 
declining t o  a s a l t  pond o r  s a l t  f l a t  on the landward s ide .  In some 
protected s i tua t ions ,  a s  a t  Bloody Bay (973768), however, the  ridge i s  
low and fea ture less ,  forming a horizontal  surface 150 m wide and 1.5 m 
high. A l l  these r idges a re  probably b u i l t  on a platform of Ironshore 
Formation a t  o r  s l i gh t l y  below sea-level ,  and i n  most cases t h i s  platform 
outcrops on the landward s ide  as  the rock f loor  of s a l t  ponds and s a l t  
f l a t s .  The sand and cobble r idge a t  S a l t  Rocks i s  unusual i n  t h a t  it 
is  perched on high-standing Ironshore about 80 m from the sea; it i s  
about 35 m wide and 2.7 m thick.  From Mary's Bay t o  Calabash Spot on 
the  northeast  coast ,  the modern beach ridge d i r ec t l y  abuts the  Bluff 
Limestone C l i f f ;  there  are no s a l t  ponds or  f l a t s ,  and the  height of 
the sand ridge i s  increased by dune deposits .  The ridges are  wholly 
formed of reef-derived carbonates, with the  exception of loca l ly  
abundant patches of d r i f t  pumice. 

The cobble and rubble r idges are c l ea r ly  local ised formations 
a t t r i bu t ab l e  t o  major storms; it i s  noteworthy t h a t  they are a l l  s ingle  
features  ra ther  than sequences of ridges. There are a l so  some large  
storm blocks, especial ly on the southern Ironshore platform hear the 
a i r s t r i p  (Pla te  2 1 ) .  Two large blocks here measured 1 . 2  x 1.5 x 1 .5  rn 
and 1 . 8  x 1.5 x 1.5 m ,  

The sand ridges consis t  of well-sorted carbonate sands i n  the coarse 
t o  medium sand categories (Figure 8 ) .  Beachrock i s  not common on the  
present  beaches, but  r e l i c t  beachrock i s  qu i te  extensively exposed a few 
metres from the beach foot along the south coast .  
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Figure  3, Topography of  L i t t l e  Cayman, based on t h e  D i r ec to ra t e  
of  Overseas Surveys 1:25,000 map (1965) 
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Figure  4. Topographic t r a v e r s e s  A-F: f o r  l o c a t i o n s  
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Figure 5.  Geology 
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Figure 6. Topographic p r o f i l e s  a t  S a l t  Rocks 
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Figure 7. Beach ridge and c l i f f e d  coast p rof i l es :  fo r  locat ions  
see Figure 3 

Figure 8. Size composition of beach sediments 



Pla te  2.  Sparrowhawk H i l l  from the north coast beach ridge 

P la te  3 .  Limestone ridge inland of the  coasta l  s a l t  pond a t  
Charles Bight 



Pla te  4.  Limestone ridge and coasta l  sand f l a t  and s a l t  pond 
a t  Mary's Bay 

P la te  5. Dissected surface on the Bluff Limestone (6032 1783); 
the  s ides  of the frame a re  50 cm long 



P l a t e  7. Large doline i n  Bluff Limestone (6028 1778) 



Plate  8. Cave speleothems revealed by roof collapse (6003 1781) 

Plate 9. Bluff coast a t  East Point 



Pla te  10. Ironshore platform west of Calabash Spot 

P la te  11. D i p l o r i a  colonies i n  coas ta l  I ronshire  a t  S a l t  Rocks 



P l a t e  12. Strombus s h e l l s  i n  coas ta l  Ironshore a t  S a l t  Rocks 

P la te  13. Ironshore deposi ts  on the landward margins of the  
Blossom Vil lage lagoon 



Plate 14.  Potholes i n  the Ironshore surface a t  Sa l t  Rocks 

Plate 15. Bedded calcarenites overlying reef facies i n  the 
Ironshore a t  Salt  Rocks 



Plate 16. Detail of the bedded calcarenites a t  Sa l t  Rocks 

Plate 1 7 .  Beach ridge eas t  of P i ra te ' s  Point 



P l a t e  18. Beach r idge  a t  Calabash Point 

P l a t e  19. Sand beach r idge  with juvenile  Casuarina i n  Wearis Bay 



Blossom Bay 

P l a t e  21. Hurricane-deposited storm blocks on t h e  Ironshore 
p la t form south  of t h e  a i r s t r i p  (5957 1737) 




