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ABSTRACT 

Coral, coral sand, and scrapings from surfaces of Thalassia testudinum from Western Sambo Reef, 
Sombrero Reef, and Molasses Reef in the Florida Keys were cleaned of all organic and carbonate ma- 
terial in order to examine th? diatoms found in each of these habitats. Observation with scanning 
electron microscopy and light microscopy showed that each of these habitats has a unique and diverse 
diatom flora. The coral was characterized by species of Campylodiscus, Podocystis, and Triceratium; 
the coral sand by Amphora and Diploneis, and the Thalassia by Mastogloia. 
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A  TAXONOMIC SURVEY OF THE DIATOMS ASSOCIATED WITH FLORIDA KEYS CORAL REEFS 
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I n t r o d u c t i o n  

O f  t h e  numerous s t u d i e s  o f  t r o p i c a l  
d i a t o m  f l o r a s  ( 1 - 6 )  none h a v e  b e e n  u n d e r -  
t a k e n  o f  t h e  d i a t o m s  w h i c h  m i g h t  b e  
d i r e c t l y  a s s o c i a t e d  w i t h  c o r a l  r e e f  com- 
m u n i t i e s .  E v i d e n c e  f o r  t h e  p r e s e n c e  o f  
d i a t o m  c o m m u n i t i e s  o n  c o r a l  r e e f s  has 
l o n g  e x i s t e d  i n  t h e  r e c o r d e d  changes i n  
t h e  s p e c i e s  c o m p o s i t i o n  o f  p l a n k t o n  
samp les  f r o m  o c e a n i c  t o  t y c h o p e l  a g i c  as 
c o r a l  r e e f  a r e a s  w e r e  a p p r o a c h e d  ( 7 , 8 ) .  
Such c o m p o s i t i o n a l  changes  w e r e  a t t r i b u -  
t e d  t o  d i a t o m s  w h i c h  h a d  b e e n  washed f r o m  
i n s i d e  t h e  r e e f s  r a t h e r  t h a n  t o  d i a t o m s  
w h i c h  h a d  b e e n  a s s o c i a t e d  w i t h  t h e  r e e f s  
t h e m s e l v e s .  D i a t o m  p o p u l a t i o n s  h a v e  a l s o  
b e e n  o v e r l o o k e d  i n  e c o l o g i c a l  and  e n e r g y  
f l o w  s t u d i e s  o f  c o r a l  r e e f  c o m m u n i t i e s  
( 9 , l O ) .  Y e t ,  i n  a  s t u d y  o f  t h e  m i c r o b i a l  
e c o l o g y  o f  r e g e n e r a t i v e  r e e f  s e d i m e n t s  an 
e s t i m a t e d  100 -200  s p e c i e s  o f  d i a t o m s  w e r e  
s e e n  and  as many as 1  . 1 8 x 1 0 6  d i a t o m  c e l l s  
p e r  gram o f  d r y  c o r a l  s a n d  w e r e  r e c o r d e d  
( 1 1 ) .  T h i s  p a p e r  p r e s e n t s  a  t a x o n o m i c  
s u r v e y  o f  t h e  d i a t o m s  o f  c o r a l  r e e f s  o f  
t h e  F l o r i d a  Keys and  c o n t r a s t s  t h e s e  com- 
m u n i t i e s  w i t h  t h o s e  o f  t h e  i m m e d i a t e l y  
a d j a c e n t  c o r a l  sands a n d  t h e  n e a r b y  beds 
o f  T h a l a s s i a  t e s t u d i n u m  ( t u r t l e  g r a s s ) .  

M a t e r i a l s  and  Me thods  

C o r a l ,  c o r a l  sand ,  a n d  T h a l a s s i a  
t e s t u d i  num w e r e  c o l l e c t e d  i n  A u g u s t  o f  
1975  f r o m  W e s t e r n  Sambo R e e f  o f f  Key 
West ,  Sombre ro  R e e f  o f f  o f  M a r a t h o n  Key,  
a n d  M o l a s s e s  Ree f  o f f  o f  Key L a r g o .  The 
c o r a l  was c o l  l e c t e d  a l o n g  t r a n s e c t s  w h i c h  
c r o s s e d  t h e  r e e f  a t  r i g h t  a n g l e s  t o  t h e  
s p u r  a n d  g r o o v e  p a t t e r n .  The c o r a l  was 
s e l e c t e d  t o  g i v e  a  r e p r e s e n t a t i o n  o f  t h e  
c o r a l  p o p u l a t i o n  o f  t h e  r e e f  a t  t h e  p a r -  
t i c u l a r  p o i n t  o f  s a m p l i n g  a n d  t h e r e f o r e  
i n c l u d e s  s e v e r a l  t a x a  o f  b o t h  1  i v i n g  and  
d e a d  c o r a l s .  The c o r a l ,  c o r a l  sand ,  and 
m a t e r i a l  s c r a p e d  f r o m  t h e  s u r f a c e  o f  t h e  
T h a l a s s i a  w e r e  f i r s t  c l e a n e d  o f  a l l  c a r -  
b o n a t e  m a t t e r  b y  p l a c i n g  them i n  a  s o l u -  
t i o n  o f  HC1 f o l l o w e d  b y  s e v e r a l  t h o r o u g h  
w a s h i n g s  w i t h  d i s t i l l e d  w a t e r .  The 
m a t e r i a l  w h i c h  r e m a i n e d  was c l e a n e d  o f  
o r g a n i c  m a t t e r  w i t h  s u l p h u r i c  a c i d / p o t a s -  
s i u m  p e r m a n g a n a t e / o x a l i c  a c i d  ( 1 2 ) .  
L i g h t  m i c r o s c o p i c  p r e p a r a t i o n s  w e r e  made 
b y  d r y i n g  t h e  c l e a n e d  m a t e r i a l  o n t o  
c o v e r s l i p s  and  m o u n t i n g  t h e  c o v e r s l i p s ,  
m a t e r i a l  s i d e  down, i n  H y r a x  ( R . I .  1 . 7 1 ) .  
F o r  s c a n n i n g  e l e c t r o n  m i c r o s c o p y  a  few  
d r o p s  o f  c l e a n e d  m a t e r i a l  w e r e  s u s p e n d e d  
i n  d i s t i l l e d  w a t e r  and  f i l t e r e d  o n t o  
N u c l e o p o r e  f i l t e r s  ( 1  m i c r o m e t e r  p o r e s ) .  

The d r i e d  f i l t e r s  w e r e  a f f i x e d  t o  t h e  
SE.M s t u b s  w i t h  d o u b l e  s i d e d  t a p e  and  
c o a t e d  w i t h  5-10 nm o f  g o l d / p a l l a d i u m  
( 6 0 / 4 0 ) .  These  p r e p a r a t i o n s  w e r e  v i e w e d  
w i t h  a  Cambr idge  S t e r e o s c a n  S4-10 a t  5 -  
30 kV. Taxonomic  d e t e r m i  n a t i o n s  w e r e  
made f r o m  b o t h  l i g h t  and SEM o b s e r v a t i o n s .  
D e t a i l e d  e x p l a n a t i o n  o f  s a m p l i n g ,  w o r k  up, 
and  s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  i s  
g i v e n  e l s e w h e r e  i n  t h i s  vo lume  ( 1 3 ) .  

R e s u l t s  

C o u n t s  t o  s p e c i e s  o f  1500 d i a t o m s  
p e r  h a b i t a t  p e r  s t a t i o n  were  made a n d  t h e  
c o u n t s  w e r e  comb ined  f r o m  each s t a t i o n  b y  
h a b i t a t .  The c o u n t s  o f  4500 d i a t o m s  p e r  
h a b i t a t  y i e l d e d  t h e  f o l l o w i n g  d a t a :  

C o r a l  Sand T h a l a s s i a  

Genera  4  7  3  1  3  3  
S p e c i e s  331 29 2  20 7  
Gn > 1% 1 3  8  10 
T o t a l *  90 .25% 84.83% 9 5 . 8 5 %  
Sp > 1 %  21 2  9  2  3  
T o t a l  * 46.89% 59.00% 75.28% 

* T o t a l .  i s  t h e  sum o f  t h e  p e r c e n t a g e s  o f  
a l l  g e n e r a / s p e c i e s  w h i c h  c o m p r i s e d  1% o r  
more o f  t h e  p o p u l a t i o n .  

The s p e c i e s  c h a r a c t e r i s t i c  o f  e a c h  
h a b i t a t  a r e :  

C o r a l  

Amphora q r a n u l a t a  G r e g o r y  
C a m ~ v l o d i s c u s  c o r d a t u s  H a g e l s t e i n  

11 i n t e r m e d i  us Grunow 
I 1  L o r e n z i a n u s  Grunow 
I, R a l f s i i  Wm. S m i t h  

D i p l o n e i s  c r a b o  E h r e n b e r g  
I 1  v a c i  11 ans ( A .  S c h m i d t )  C l  eve 

~ r a m m a t o p h o r a n i c a  v a r .  m a c i  1  e n t a  
Wm. S m i t h  

N a v i c u l a  d i r e c t a  (Wm. S m i t h )  R a l f s  
N i t z s c h i a  c l a r i s s i m a  P e r a g a l  l o  
P a r a 1  i a  s u l  c a t a  f .  c o r o n a t a  ( E h r e n b e r g )  

Grunow 
I 1  I t  f .  r a d i a t a  Grunow 

P o d o c y s t i s  a d r i a t i c a  ( K i t z i n g )  R a l f s  
S v n e d r a  l a e v i g a t a  v a r .  h y a l i n a  Grunow 

" p u l c h e l l a  K u t z i n g  
" u n d u l a t a  G r e g o r y  

T r i c e r a t i u m  dub ium B r i g h t w e l l  
I t  j u n c t u m  S c h m i d t  
I 1  j u n c t u m  v a r .  f o s s i l i s  

T e m ~ i !  - r -  - 
I, o r b i c u l a t u m  S h a d b o l  t 
I, p e n t a c r i  nus ( E h r e n b e r g )  

W a l l  i ch 



S a n d  

A c h n a n t h e s  H a u c k i a n a  Grunow 
I# l o n q i p e s  A g a r d h  

Ampho ra  d e l i c a t i s s i m a  K r a s s k e  
I 1  G r a e f f i i  (G runow)  C l e v e  ,! l a e v i s  v a r .  l a e v i s s i m a  ( G r e g o r y )  

C l  e v e  
I 1  p r o t e u s  v a r .  c o n t i g u a  C l  e v e  
9 ,  t u r q i d a  v a r .  w i s e i  S a l a h  

C o s c i  n o d i s c u s  n i t i d u s  G r e g o r y  
I 1  s m l a n s  G r e v i l l e  

C y m a t o n e i s  c i r c u m v a l l a t a  C l e v e  
11 s u l c a t a  ( G r e v i  l l e )  C l e v e  

D i p l o n e i s  f u s c a  v a r .  a e s t i v a  ( D o n k i n )  
H u s t e d t  

4 o v a l  i s  ( H i l s e )  C l e v e  
11 S m i t h i  i ( B r e b i s s o n )  C l  e v e  
,I 1, v a r .  p u m i l a  ( G r u n o w )  

H u s t e d t  - -  .- 

N a v i  c u l  a  g e l  i da Grunow 
N i  t z s c h i a  d i  v e r g e n s  H u s t e d t  

I 1  J e l  i n e c k i  Grunow 
11 s p h a e r o p h o r a  A. C l e v e - E u l  e r  

S t a u r o n e i s  e l  a t a  H u s t e d t  

T h a l a s s i a  

A u r i c u l a  c o m p l e x a  ( G r e g o r y )  C l e v e  
L i c m o p h o r a  g r a c i l  i s  ( E h r e n b e r g )  Grunow 
M a s t o q l  o i a  c o r s i c a n a  Grunow 

I 1  c r i b r o s a  Grunow 
I, c r u c i  c u l a  (G runow)  C l  e v e  
I 1  e r y t h r a e a  Grunow 
II e x i q u a  L e w i s  
I, r i g i d a  H u s t e d t  

R h o p a l o d i a  m u s c u l u s  K u t z i n g  
Y S t r i a t e 1  l a  u n i  p u n c t a t a  ( L y n g b y e )  A g a r d h  

S ~ n e d r o s p h e n i a  c u n e a t a  Grunow 

O n l y  t h e  m a j o r  w o r k s  u s e d  f o r  t a x o n o m y  
a r e  c i t e d  ( 1 4 - 2 3 ) .  

D i s c u s s i o n  

F r o m  t h e s e  d a t a  i t  c a n  b e  s e e n  t h a t  
a  u n i q u e  a n d  d i v e r s e  d i a t o m  a s s e m b l a g e  
e x i s t s  o n  t h e  c o r a l  r e e f s  o f  t h e  F l o r i d a  
Keys .  T h e  d i a t o m s  w h i c h  c h a r a c t e r i z e  
e a c h  h a b i t a t  w e r e  s e l e c t e d  b y  v i r t u e  o f  
e i t h e r  t h e i r  r e l a t i v e  d o m i n a n c e  i n  a  
P a r t i c u l a r  h a b i t a t  o r  t h e i r  u n i q u e n e s s  t o  
a  p a r t i c u l a r  h a b i t a t .  T h e  c o r a l  i s  
c h a r a c t e r i z e d  b y  s p e c i e s  o f  C a m p y l o d i s c u s ,  
P o d o c y s t i s ,  a n d  T r i c e r a t i u m .  I n  t h e  c a s e  
o f  T r i c e r a t i u m  r-ew i n d i v i d u a l s  
we re  f o u n d  i n  a n y  o n e  s a m p l e ;  t h e y  w e r e  
f o u n d  o n l y  i n  t h e  c o r a l  s a m p l e s .  'The 
c o r a l  s a n d  i s  c h a r a c t e r i z e d  b y  Amphora  
and  a  v a r i e t y  o f  s p e c i e s  o f  D i p l o n e i s .  
T h a l a s s i a  s u r f a c e s  a r e  c h a r a c t e r i z e d  b y  
t h e i r  a r r a y  o f  d i f f e r e n t  M a s t o g l o i a .  

I n  s t u d y i n g  t h e s e  c o r a l  r e e f  d i a t o m s  
t h e  s c a n n i n g  e l e c t r o n  m i c r o s c o p e  h a s  
P r o v e n  t o  b e  a n  i n v a l u a b l e  t o o l .  T h e  

i n s t r u m e n t  h a s  p r o v i d e d  a  means b y  w h i c h  
v e r y  s m a l l  ( < 5 ~ )  d i a t o m s  a n d  t h e  f i n e  
s t r u c t u r e  o f  t h e  d i a t o m  f r u s t u l e  c a n  b e  
c l e a r l y  o b s e r v e d .  H o w e v e r ,  b y  i t s  n a t u r e  
t h e  SEM i s  n o t  w e l l  s u i t e d  f o r  c o u n t i n g  
l a r g e  s a m p l e s  o f  d i a t o m s .  O c c a s i o n a l  l y  
t h e  SEM p r o v i d e d  t o o  much i n f o r m a t i o n ,  
s h o w i n g  d i s t i n c t  d i f f e r e n c e s  n o t  d e t e c t -  
a b l e  w i t h  t h e  l i g h t  m i c r o s c o p e .  R e p r e -  
s e n t a t i v e  d i a t o m s  o f  e a c h  h a b i t a t  a r e  
g i v e n  i n  t h e  f i g u r e s  ( C o r a l  f i g s .  1 - 6 ,  
s a n d  f i g s .  7 - 1 2 ,  T h a l a s s i a  f i g s .  1 3 - 1 8 ;  
a1  1  m a g n i f i c a t i o n  m a r k e r s  a r e  5 ~ ) .  
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