
3 .  MANGROVE SEDIMENTS OF LITTLE CAYMAN 

C .  Woodrof f e  

The va r ious  mangrove h a b i t a t s  on L i t t l e  Cayman a r e  found on t h r e e  
d i f f e r e n t  s u b s t r a t e s :  

(i) 

(ii) 

(iii) 

bare rock s u b s t r a t e s  - which inc lude  t h e  fol lowing h a b i t a t s : -  

2A (b )  * Low R h i z o p h o r a  woodland on salt-pond margins.  

2A(c) Conocarpus  and herbaceous vege t a t i on  of rock f l a t s  
round sal t -ponds.  

2B (b )  Conocarpus -Laguncu la r ia  scrub  of low d i s sec t ed  
i n t e r i o r  Bluf f  Limestone, 

sandy, s i l t y  and muddy s u b s t r a t e s  - a s  i n  t h e  case of : -  

1C(a)  R h i z o p h o r a  and A v i c e n n i a  c o a s t a l  f r i n g e s ,  such a s  occur  
on the  no r th  c o a s t  of South Hole Sound, and on Owen's 
I s l a n d .  

Mangrove-derived p e a t  s u b s t r a t e s  - Recent ( ~ o l o c e n e )  
accumulations of o rganic  sediments such a s  unde r l i e : -  

a )  T a l l  Rhi zophora  woodland (Tarpon Lake) . 

b) Low R h i z o p h o r a  woodland on sal t -pond margins. 

a )  Dwarf i n l a n d  R h i z o p h o r a  scrub  i n  enclosed bas in s .  

The p e a t  s u b s t r a t e s  a r e  i n t e r e s t i n g  because they  conta in  a  
sedimentary record  of  t h e  development o f  an a r e a  of  mangroves, and 
changes i n  t h e  environment of  depos i t i on  can be de t ec t ed  i n  p r o f i l e s  
through the  p e a t .  

*These codes r e f e r  t o  t h e  h a b i t a t  c l a s s i f i c a t i o n  of S todda r t  ( t h i s  
volume); see  below, pp. 67-68. 
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The morphology o f  t h r e e  a r e a s ,  each p a r t  o f  a  d i f f e r e n t  mangrove 
h a b i t a t ,  were examined i n  d e t a i l .  The depth t o  bedrock was probed, 
and t h e  sediment was descr ibed  from a  s e r i e s  of cores  through t h e  p e a t s ,  
taken wi th  a  small  hand-operated 'Davis1-type p i s t o n  c o r e r .  

The t h r e e  a r e a s  examined were:- 

( a )  Dwarf i n l and  R h i z o p h o r a  scrub ( h a b i t a t  2B ( a )  ) a t  976763. 

(b)  Low R h i z o p h o r a  woodland on salt-pond margins ( h a b i t a t  2A (b )  ) , 
where t h i s  occurred on a  p e a t  s u b s t r a t e ,  on the  no r th  coas t ,  
no r th  of  Sparrowhawk H i l l ,  a t  998783. 

( c )  T a l l  R h i z o p h o r a  woodland a t  Tarpon Lake, 005757 (The t y p e s i t e  
and most ex tens ive  s tand  of h a b i t a t  2 A ( a ) ) .  

( a )  Dwarf i n l and  R h i z o p h o r a  scrub 

This  i n l and  bas in  o f  dwarf R h i z o p h o r a  scrub (976763),  oblong i n  
shape, i s  co lonised  almost e n t i r e l y  monospecif ical ly  with R h i z o p h o r a  
m a n g l e ,  a l l  l e s s  than 2 m i n  e l eva t ion .  A t  t he  edges of t h e  bas in  
i s o l a t e d  C o n o c a r p u s  may be found, above t h e  general  l e v e l  of t h e  
R h i z o p h o r a  canopy, t o  he igh t s  of  about 5  m .  ( t h e  vege ta t ion  i s  
represented  schematical ly  i n  F ig .  9 ) .  

A north-south t r a n s e c t  was examined ac ros s  t h e  bas in .  A maximum 
depth of  j u s t  over  2 m (205 cms) was recorded, occurr ing  a t  t he  northern 
edge o f  t he  bas in .  This  dwarf mangrove i s  n o t  growing i n  a  symmetrical 
bas in ;  t h e  bas in  i s  deeper a t  t h e  nor thern  and southern edges wi th  a  
f a i r l y  c o n s i s t e n t  depth of j u s t  over 1 m i n  t he  cen t r e .  I t  must be 
remembered t h a t  t h i s  bas in  occurs  on the  d i s s e c t e d  Bluff  Limestone, wi th  
i t s  c h a r a c t e r i s t i c a l l y  k a r s t i c  su r f ace ,  and it i s  q u i t e  probable t h a t  
t h i s  t o r tuous  su r f ace  cont inues under t h e  dwarf mangrove sediments,  
accounting f o r  some o f  t h e  v a r i a t i o n  of t h e  probing i n  t h e  cen t r e  of t h e  
ba.sin. 

Two kinds of sediments were recovered i n  cores  under t h i s  dwarfed 
in l and  nmngrove scruk : - 

(i) Fibrous inangrove p e a t  

Most of  t h e  Recent depos i t s  wi th in  t h i s  bas in  a r e  of  f i b r o u s ,  
mangrove-derived p e a t s .  These a r e  compact, wel l - s t ruc tured ,  i n e l a s t i c  
d e p o s i t s ,  wi th  a  gene ra l ly  low moisture content .  They a r e  very dusky 
red  i n  co lour  ( 2 . 5 ~ ~ 2 / 2  on the  Munsell S o i l  Colour C h a r t ) ;  much of  
t h e i r  red  colour  being due t o  t h e  pink hue of  t h e  co r t ex  of  t he  r o o t  
ma te r i a l  der ived  from R h i z o p h o r a .  The matr ix o f  t h e  p e a t  i s  composed 
of narrow interwoven r o o t  f i b r e s  der ived  from R h i z o p h o r a ,  though l a r g e r  
r o o t  remains of  t h e  same spec i e s  a r e  no t  uncommon. These p e a t s  a r e  
homogeneous, and show l i t t l e  change with depth. 



(ii) She l ly  ca lcareous  marl 

Underlying t h e  mangrove p e a t ,  b u t  of l i m i t e d  e x t e n t ,  i s  a  s h e l l y  
marl o r  f i n e  sand. This  i s  white  t o  off-white  and crumbly when dry.  
The c o n t a c t  between t h e  two sediments i s  f a i r l y  d i s t i n c t ,  though r o o t  
f i b r e s  from t h e  p e a t  a r e  common wi th in  t h e  marl and presumably 
pene t r a t ed  down i n t o  t h e  marl a t  a  time when mangroves had co lonised  t h e  
su r f ace .  These f i b r e s  a r e  i n t r i c a t e l y  involved i n  t h e  marl and have a  
covering o f  carbonate  g r a i n s .  

The carbonate  g r a i n s  composing t h e  ca lcareous  marl a r e  angular  t o  
rounded; t h e i r  s u r f a c e  i s  i r r e g u l a r  under magni f ica t ion ,  and it i s  
ev iden t  t h a t  much of  t h e  m a t e r i a l  i s  s k e l e t a l  i n  o r i g i n .  The broken 
s k e l e t a l  p a r t i c l e s  a r e  presumably der ived  l a r g e l y  from t h e  molluscan 
fauna of  t h e  sediment,  and a r e  t h e r e f o r e  l i k e l y  t o  be a r a g o n i t i c .  
Some p a r t i c l e s  appear t o  be conglomerations of smal le r  p a r t i c l e s  though 
t h e r e  i s  no ex t ens ive  cementing of  g r a in s .  

The fauna o f  t h i s  marl i s  dominated by t h e  gastropod C e r i t h i d e a  
c o s t a t a  (Da C o s t a ) ,  which v a r i e s  i n  l eng th  from juven i l e s  of l e s s  than  
5 rnm t o  specimens of  more than 21rnm. More numerous, though l e s s  
conspicuous than t h i s  a r e  t h e  smal le r  gas t ropods ,  M i c r o d o c h u s  f l o r i d a n u s  
Rehder. Also p r e s e n t  a r e  va lves  of an u n i d e n t i f i e d  b i v a l v e ,  probably a  
j uven i l e  s t a g e  o f  one of t h e  family C a r d i i d a e .  Another common element 
i n  t h e  fauna i s  t h e  o s t r acod  of  t h e  genus C y p r i d e i s .  

This  fauna i s  t y p i c a l l y  a  fauna of b rackish  water  o r  i n t e r t i d a l  
environments; indeed it i s  very s i m i l a r  indeed t o  t h e  fauna a t  p r e s e n t  
found i n  Tarpon Lake ( s e e  l a t e r ) ,  and a l s o  found i n  o t h e r  c o a s t a l  ponds 
on L i t t l e  Cayman. I t  seems l i k e l y  t h a t  t h i s  i n l and  mangrove bas in  was, 
a t  a  t ime of lower s ea - l eve l ,  a  brackish-water  pool ,  probably wi th  a  
f r i n g e  of R h i z o p h o r a .  Subsequently t h e  a r ea  o f  R h i z o p h o r a  i nc reased  
u n t i l  t h e  bas in  became e n t i r e l y  mangrove covered. Autochthonous 
( Y n  s i t u "  accurwlat ion of mangrove-derived p e a t  cont inued u n t i l  t h e  
su r f ace  reached i t s  p r e s e n t  e l eva t ion .  The su r f ace  of  t h e  p e a t  i n  
t h e s e  i n l and  b a s i n s  of  dwarfed R h i z o p h o r a  has been fourld t o  he c l o s e  t o  
p r e s e n t  s ea - l eve l .  

(b) Low R h i z o p h o r a  woodland on sal t -pond margins,  on t h e  no r th  c o a s t  

A north-south t r a n s e c t  was run ac ros s  an a r e a  of  low R h i z o p h o r a  
(4-6 m )  which occurs  f r i n g i n g  t h e  sa l t -ponds  on t h e  Bluff  Limestone 
p l a t e a u  on t h e  n o r t h  c o a s t ,  no r th  of Sparrowhawk H i l l  (998783).  The 
p e a t  i s  gene ra l l y  shallow reaching a  maximum depth of 65 cms. Small 
p o o l s  of  s tanding  water occur wi th in  t h e  t r a n s e c t ,  and t o  t h e  e a s t  and 
west  a r e  long narrow c o a s t a l  lagoons, f r i nged  aga in  wi th  R h i z o p h o r a .  
Odd t r e e s  of C o n o c a r p u s  (6-8 m)  occur a t  t h e  southern end of  t h e  
t r a n s e c t  where t h e  Bluf f  Limestone begins  t o  r i s e  i n  e l eva t ion .  A 
narrow band of  Bluf f  Limestone p ro t rudes  from t h e  c e n t r e  of  t h e  p r o f i l e  
(F ig  10B) . 



The pea t  is very dark greyish brown ( 1 0 ~ ~ 3 / 2  on the  Munsell S o i l  
Colour Char t ) .  Near the  surface,  it i s  f ibrous  and compact, composed 
l a rge ly  of small roo t  f i b r e s  of R h i z o p h o r a ,  with some la rge r  roo t  remains 
a l s o  included. A t  depth, the  f i b r e  content  is l e s s ,  the sediment is 
more p l a s t i c ,  l e s s  s t ruc tu red ,  and contains specimens of the  i n t e r t i d a l  
gastropod, C e r i t h i d e a  c o s t a t a  (Da Costa) .  

To the  nor th  of the  p r o f i l e  the re  i s  a cobble r idge with a covering 
of C o c c o l o b a ,  and boulders from t h i s  r idge  l i e  on the  surface  of the  
mangrove peat .  

The sequence of deposi ts ,  though only shallow, seems t o  suggest a 
progradation of R h i z o p h o r a  i n t o  the  coas ta l  lagoon environment. The 
specimens of C e r i t h i d e a  recovered i n  the  basal  pea t  a r e  ind ica t ive  of  
the  lagoonal environment, while the  f ib rous  pea t s  a r e  ' i n  s i t u '  deposi ts  
of R h i z o p h o r a  . 

( c )  Ta l l  R h i z o p h o r a  woodland, Tarpon Lake 

A north-south t r ansec t  was examined from the south shore of Tarpon 
Lake i t s e l f  t o  the  coas ta l  beach r idge t o  the north of Wearis Bay 
(005757). This t r ansec t  (Figure 1 0 A )  i s  through t a l l  mangrove woodland, 
with L a g u n c u l a r i a  (15-20 m)  predominant, and with massive Rhi zophora  
(25 m )  a t  the  lake shore. Small R h i z o p h o r a  (4-5 m) occur on the  inland 
f lank of the  beach r idge .  The two predominant sediments i n  t h i s  p r o f i l e  
a r e  mangrove-derived peats ,  and pool sediments i n  Tarpon Lake i t s e l f .  

(i) Mangrove-derived pea t s  

The average depth of pea t  i n  t h i s  area  i s  between 2 m and 2.6 m,  
apparently g e t t i n g  deeper towards Tarpon Lake. The pea t  va r ies  i n  
colour from dark brown, through dark reddish brown t o  very dark greyish 
brown ( 7 . 5 ~ ~ 3 / 2 , 5 ~ ~ 3 / 2  and 1 0 ~ ~ 3 / 2  on the  Munsell So i l  Colour Char t ) ;  
genera l ly  being greyer a t  the  surface and becoming redder a t  depth. 
The pea t  i s  general ly more moist than t h a t  encountered i n  inland a reas  
of mangrove. 

The pea t  i s  f ibrous  throughout, though general ly l e s s  so a t  depth; 
the  matrix being small roo t  f i b r e s  of R h i z o p h o r a ,  l a rge r  roo t  material  
occurring i n  p laces  and several  la rge  p ieces  of greenish decomposing 
wood being recovered from depths of 80 and 100 

Sand g ra ins  a re  found mixed with the pea t  i n  cores taken close t o  
the beach r idge.  These give the  pea t  a d i s t i n c t i v e  granular  texture .  
Sand g ra ins  may a l so  be t raced fu r the r  away from the beach r idge ,  and 
a r e  p a r t i c u l a r l y  evident  a t  a depth of about 80 cms below the pea t  
surf  ace. 

A t  the base of two cores examined t o  bedrock, bu t  no t  a t  the  base 
of a t h i r d ,  was found a 10 cm band of white t o  off-white sandy marl. 
This band of marl o v e r l i e s  bedrock, and has a f a i r l y  d i s t i n c t  i n t e r f a c e  
with the overlying p e a t .  I t  i s  granular  and poorly consolidated. 



The depth of pea t  overlying bedrock i n  the  Tarpon Lake stand of  
mangrove (2.0 t o  2.6 m) i s  very s imi la r  t o  the depth t o  a  rock s u b s t r a t e  
i n  South Hole Sound, and it i s  evident  t h a t  bedrock i s  genera l ly  
continuous underneath the whole area .  I t  is  poss ib le  t h a t  the  granular  
marl,  of l imi ted  d i s t r i b u t i o n  a t  the  base of  the  mangrove-derived pea t s ,  
i s  a deposi t  very s imi la r  t o  the  carbonate sands and muds i n  South Hole 
Sound. 

The mangrove of  Tarpon Lake i s  envisaged a s  developing on a bedrock 
f l o o r  very s imi la r  t o  the  f l o o r  of South Hole Sound, and probably 
o r ig ina t ing  a s  marine mangrove of t h e  type now found on the  northern 
shore of South Hole Sound. I t  i s  not  c l e a r  whether the  beach r idge  
preceded the  mangroves, with the  mangroves f i l l i n g  i n  t h e  space behind 
the  beach r idge ,  o r  whether t h e  mangroves preceded the  beach r idge  which 
was constructed outside a b e l t  of t r u l y  marine mangrove. Of these two 
p o s s i b i l i t i e s  it i s  more probable t h a t  the  mangroves preceded the  beach 
r idge  f o r  three  reasons. F i r s t ,  t he re  does n o t  seem t o  be any 
topographic reason why a beach r idge  should be developed i n  the  loca t ion  
t h a t  it i s  i f  the re  were not some b a r r i e r  t o  i t s  d i s t r i b u t i o n  fu r the r  
back onto the shore l ine ,  such a s  a  mangrove f r inge .  Second, mangrove- 
derived pea t  occurs, a s  subs tant ia ted  i n  cores t o  bedrock within 50 
metres of the  beach r idge ,  throughout the p r o f i l e  t o  bedrock, and indeed 
pure pea t  under l ies  a  mixed peat  and sand a t  about 80 crns below the  
surface.  Tnird, beach r idge  sediments have been found t o  o v e r l i e  
mangrove derived pea t s  on Grand Cayman. 

(ii) Tarpon Lake sediments 

The waters of Tarpon Lake a re  s ta ined a foul  reddish brown. The 
sediment f loor ing  the  l ake ,  and usual ly  only 10-15 crns below the  water 
surface ,  and sometimes emerging from the  water surface ,  a r e  of the same 
colour.  These sediments a r e  l a rge ly  a sand o r  coarse s i l t  of  carbonate 
g ra ins ,  b u t  with a r e l a t i v e l y  high organic content  from the  mangroves 
around the  lake.  

The carbonate gra ins  a r e  i r r e g u l a r  i n  shape, and much of the  
mater ia l  i s  evidently s k e l e t a l ,  The prominent mollusc i s  the  gastropod, 
C e r i t h i d e a  c o s t a t a  (Da Costa) .  Also present  a re  the  small gastropod, 
N i c r o d o c h u s  f l o r i d a n u s  Rehder, and valves of the  unident i f ied  b ivalve ,  
probably of the  family C a r d i i d a e ,  and i n  a  juvenile  s tage ,  Tne o t h e r  
common component of the  fauna of Tarpon Lake i s  an ostracod of the  genus 
C y p r i d e i s .  

The depth of these  sediments was no t  determined, b u t  i s  probably i n  
excess of 2 m.  
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7 Rhizophora Mangrove peat 
--- 

P Conocarpus u Calcareous Marl 

Figure  9 .  Topographic p r o f i l e  of i n l a n d  dwarf Rhizophora  scrub  

Figure 10. Topographic p r o f i l e s  o f  
A.  Rhi  zophora woodland a t  Tarpon Lake, 
B. North c o a s t  salt-poncf Rhizophora  woodland 
near  Sparrowhawk H i l l  




