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PREFACE 

Th is  species p r o f i l e  i s  one o f  a se r i es  on coasta l  aquat ic  organisms, 
p r i n c i p a l  l y  f i s h ,  o f  spor t ,  commercial, o r  eco log ica l  importance. The p r o f i l e s  
are designed t o  prov ide  coasta l  managers, engineers, and b i o l o g i s t s  w i t h  a b r i e f  
comprehensive sketch o f  t he  b i o l o g i c a l  c h a r a c t e r i s t i c s  and environmental 
requirements o f  t he  species and t o  descr ibe how popu la t ions  o f  t h e  species may be 
expected t o  reac t  t o  environmental changes caused by coasta l  development. Each 
p r o f i l e  has sect ions on taxonomy, 1 i f e  h i s t o r y ,  eco log ica l  r o l e ,  environmental 
requirements, and economic importance, i f  app l icab le .  A t h r e e - r i n g  b inder  i s  
used f o r  t h i s  ser ies  so t h a t  new p r o f i l e s  can be added as they are prepared. 
Th is  p r o j e c t  i s  j o i n t l y  planned and f inanced by the  U.S. Army Corps o f  Engineers 
and the  U.S. F i sh  and W i l d l i f e  Service. 

Suggestions o r  questions regard ing  t h i s  r e p o r t  should be d i r e c t e d  t o  one of 
t he  f o l l  owing addresses. 
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CONVERSION T A B L E  

M e t r i c  t o  U.S. Customary 

m i l l i m e t e r s  (mm) 
cen t imete rs  (cm) 
meters (m) 
meters (m) 
k i l omete rs  (km) 
k i l omete rs  (km) 

square meters (m2) 10.76 
square k i lomete rs  (km2) 0.3861 
hectares (ha) 2.471 

l i t e r s  (1) 0.2642 
cub ic  meters (m3) 35.31 
cub ic  meters (m3) 0.0008110 

m i l l i g r a m s  (mg) 0.00003527 
grams (g) 0.03527 
k i  1  ograms (kg) 2.205 
m e t r i c  tons (t) 2205.0 
m e t r i c  tons  (t) 1.102 

k i l o c a l o r i e s  ( k c a l )  
Ce ls ius  degrees ( O C )  

inches 
inches 
f e e t  (ft) 
fathoms 
s t a t u t e  m i l e s  ( m i )  
n a u t i c a l  m i l e s  (nmi) 

square f e e t  ( f t2)  
square m i l e s  ( m i 2 )  
acres 

ga l  1  ons (ga l  ) 
cub ic  f e e t  ( f t3)  
a c r e - f e e t  

ounces (02) 

ounces (02) 

pounds ( l b )  
pounds ( l b )  
s h o r t  tons ( ton )  

B r i t i s h  thermal u n i t s  (Btu) 
Fahrenhei t  degrees (OF) 

U. S. Customary t o  M e t r i c  

25.40 
2.54 
0.3048 
1.829 
1.609 
1.852 

To Obta in  

inches 
inches 
f e e t  
fathoms 
s t a t u t e  m i l e s  
n a u t i c a l  m i l e s  

square f e e t  
square m i l e s  
acres 

g a l l o n s  
cub ic  f e e t  
a c r e - f e e t  

ounces 
ounces 
pounds 
pounds 
s h o r t  tons 

B r i t i s h  thermal u n i t s  
Fahrenhe i t  degrees 

m i l l i m e t e r s  
cen t imete rs  
meters 
meters 
k i  1  ometers 
k i  1  ometers 

square meters 
square k i  1  ometers 
hectares 

1  i t e r s  
cub ic  meters 
cub ic  meters 

m i l l i g r a m s  
grams 
k i  1  ograms 
m e t r i c  tons 
m e t r i c  tons 

k i l o c a l o r i e s  
Ce ls ius  degrees 
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a. Diadema a n t i l l a r u m  on a  
~ a t c h  r e e f  i n  St .  Cro ix .  Such 

b. Diadema a t  t h e  edge o f  a  
pa tch  r e e f  i n  l a t e  a f te rnoon,  

h i g h  popu la t i on  d e n s i t i e s  were beg inn ing  n i g h t l y  feed ing  f o r -  
t y p i c a l  o f  many Caribbean ays i n t o  surrounding seagrass 
r e e f s  be fo re  t h e  mass mor ta l -  beds. Th i s  feeding c rea tes  a  
i t y  o f  Diadema i n  1983-84. prominent ha lo  o f  grazed sea- 

grass around t h e  r e e f .  

c. Scanning e l e c t r o n  micro-  
graph of a  p r imary  sp ine o f  
Diadema (204 X ) ,  showing 
barbs. Spine t i p  i s  toward 
t o p  of photograph. 

d. Scanning e l e c t r o n  micro-  
graph (240 X )  of a  s e c t i o n  o f  
a  Diadema pr imary  spine. Note 
de l i ca teness  o f  t h e  spine and 
hol  1 ow center .  

F igure  1. The n a t u r a l  h i s t o r y  o f  Diadema. 



e. Sec t i on  (0.25 m2)  o f  a  f. Same pa tch  r e e f  sec t i on ,  3  
pa tch  r e e f  i n  St .  C ro i x  be fo re  months a f t e r  mass m o r t a l i t y .  
t h e  mass m o r t a l i t y  o f  Diadema Note massive growths o f  ben th i c  
i n  1983-84. Note p a u c i t y  o f  a lgae- -espec ia l  l y  t h e  brown 
a1 gae and heavi l y  grazed a l g a  Padina. 
appearance of t h e  r e e f  
su r face .  

F i gu re  1. (Continued).  

LONG-SPINED BLACK SEA URCHIN 

S c i e n t i f i c  name.. ........... Diadema 
a n t i 1  larum P h i l i p p i  
(F i gu re  la,b) 

P r e f e r r e d  common name....... Diadema .... Other common names.. Long-spined 
b l ack  sea u r ch in ,  sp i ny  b l ack  
sea u r ch in ,  b lack  sea egg. 

Phylum ................ Echinodermata 
Class. ................... Echinoidea .................... Order. Aulodonta 
Fami ly  ................. Diadematidae 

Geographic range (F igure  2) : Diadema 
a n t i  11 arum i s  gregar ious and occurs 
i n  a lmost  a l l  marine h a b i t a t s  i n -  
c l u d i n g  rock ,  c o r a l  r e e f s ,  man- 
groves, seagrass beds and sandy 
f l a t s  i n  t h e  sha l low coas ta l  waters 
o f  F l o r i d a ,  f rom Pensacola on t h e  

west coas t  th rough t h e  F l o r i d a  
Keys, t o  Cape Canaveral on t h e  eas t  
coast .  It i s  found on deeper r e e f s  
and r o c k  outcrops i n  t h e  G u l f  o f  
Mexico, such as t h e  F l o r i d a  M idd le  
Grounds and Flower Gardens, t o  
sou th  Texas and t h e  Yucatan Penin- 
s u l a  (Se r ra f y  1979). Diadema i s  
abundant i n  t h e  West I n d i e s  and 
a long  t h e  n o r t h  coas t  o f  South 
America t o  Surinam. It occurs i n  
Bermuda and across t h e  A t l a n t i c  t o  
t h e  Azores, t h e  Madeira I s l ands ,  
t h e  Canaries, t h e  Cape Verde 
I s l ands ,  and t h e  G u l f  o f  Guinea. 
It does n o t  occur  i n  t h e  Med i te r -  
ranean Sea. Diadema has been r e -  
p o r t e d  t o  depths o f  400 m, b u t  i t  
i s  most abundant i n  sha l low water  
(1 t o  10 m) where p o p u l a t i o n  densi -  
t i e s  of over  20/m2 a r e  n o t  uncommon 
(F igu re  l a ,  b).  
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Figure  2. D i s t r i b u t i o n  o f  Diadema i n  southern F lo r i da .  
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MORPHOLOGY/IDENTIFICATION AIDS 

Diadema a n t i l l a r u m  i s  one o f  
s i x  soecies o f  the  aenus now 
recognized i n  t he  t r o p i c a l  oceans. 
o f  the  wor ld  (Mortensen 1940). 
The t e s t  o f  Diadema i s  c i r c u l a r ,  
s l i g h t l y  f l a t t e n e d  from t o p  t o  bottom, 
and up t o  10 cm i n  diameter; t he  
spines a re  up t o  30 cm long. The 
t e s t  i s  d e l i c a t e  and, u n l i k e  those 
o f  o t h e r  sea urchins,  i s  r a r e l y  
found whole on the  beach o r  on the  
bottom. I n  c o n t r a s t  t o  o t h e r  
Caribbean urchins,  such as Lytechinus 
and Tripneustes, Diadema does n o t  
cover i t s e l f  w i t h  p ieces o f  vege- 
t a t i o n ,  s h e l l ,  o r  rock. 

The f o l l o w i n g  sec t ions  are  adapted 
i n  p a r t  f rom Hyman (1955). Diadema 
i s  u n i f o r m l y  dark purp le  o r  almost 
b lack  when mature, bu t  i n  t h e  young 
( t o  2 cm i n  diameter) t he  spines 
may be banded w i t h  whi te.  Adu l ts  
occasional l y  have patches o f  wh i te  
spines and very  r a r e l y  a re  comple te ly  
white. Rows o f  b r i l l i a n t  b lue  spots, 
sometimes fused i n t o  l i n e s ,  may 
r a d i a t e  from the  anal  r eg ion  on 
the  t o p  o f  the  t e s t .  These spots 
may be l i g h t  sensors and are  o f t e n  
hidden by dark pigment. The reg ion  
around the  anus ( p e r i p r o c t )  sometimes 
appears swol len i n t o  a  bulge o r  
f i n g e r  o f  t h i n  t i s s u e  c a l l e d  the  
anal  cone which i s  apparent ly  produced 
by h y d r o s t a t i c  pressure from t h e  
gut. 

Spines 

The pr imary  and s h o r t e r  secondary 
spines o f  Diadema are  h i g h l y  mobi le  
and a t tached by muscles t o  t ube rc les  
on the  t e s t .  The , la rges t  t ube rc les  
a re  organized i n t o  f i v e  double rows, 
g i v i n g  the  t e s t  a  banded appearance. 
The spines are  t h i n ,  de l i ca te ,  and 
ho l  low (F igure  I d )  con ta in ing  glandu- 
l a r  t i s s u e  t h a t  produces a  t o x i n .  
The spines can penet ra te  human s k i n  
and sometimes break o f f ,  causing 
severe pa in  t h a t  l a s t s  f o r  several  
hours, and occasional  a1 l e r g i c  

reac t ions .  The spines. a re  even tua r l y  
absorbed by the body, o r  may be 
d isso lved by t he  a p p l i c a t i o n  o f  
a  m i l d  a c i d  such as lemon j u i c e  
o r  vinegar. The s k i n  may have a  
" tatooed" appearance f rom the  spine 
pigment long a f t e r  t h e  spines are  
absorbed. When Diadema i s  d is tu rbed,  
the  spines p o i n t  a t  t h e  source and 
wave about. They are  covered w i t h  
small  barbs (F igure l c )  d i r e c t e d  
toward the  spine t i p  t h a t  he lp  prevent  
predators from reaching the  t e s t .  

Tube Feet and Pedicel l a r i a e  

The o t h e r  major ex te rna l  appendages 
o f  Diadema are  t he  tube f e e t  and 
ped ice l  l a r i a e .  The tube f e e t  
penet ra te  t he  t e s t  i n  rows o f  ho les  
t h a t  connect t o  t he  water vascu la r  
system, unique t o  t he  echinoderms. 
The tube f e e t  a re  t h i n ,  sens i t i ve ,  
and capable o f  extreme extension. 
They have a  t e rm ina l  d isc ,  o r  sucker, 
which enables Diadema t o  h o l d  
t enac ious l y  t o  smooth surfaces. 
The adhesive tube f e e t  on the  lower 
sur face o f  the t e s t  a long w i t h  t h e  
spines a re  the  major organs o f  
locomotion; t he  tube f e e t  on the  
upper sur face  o f  the  t e s t  a re  n o t  
ve ry  adhesive and are  used i n  
r e s p i r a t i o n .  The ped ice l  l a r i a e  
a re  morpho log i ca l l y  equ i va len t  t o  
t he  spines and c o n s i s t  o f  a  head com- 
posed o f  th ree  movable jaws, mounted 
on a  s t a l k  t h a t  i s  a t tached t o  a  
t u b e r c l e  on t h e  t e s t .  The 
ped ice l  l a r i a e  are  ve ry  numerous 
i n  t he  area surrounding the  mouth 
(per is tome),  and may be i nvo l ved  
i n  food handl ing. They a l s o  f u n c t i o n  
i n  defense and i n  c l ean ing  the  t e s t .  

L  Z FE H I  STORY 

Reproduct ion 

Di  adema becomes sexua l l y  mature 
a t  a  v a r i a b l e  s ize,  rang ing  f rom 
about 3  t o  6 cm i n  t e s t  diameter. 
I n  the  Caribbean, Diadema have been 
found i n  spawning c o n d i t i o n  throughout  



t h e  y e a r ,  t hough  spawning appears  
t o  be c o n c e n t r a t e d  f r o m  l a t e  w i n t e r  
t o  e a r l y  summer (Lew is  1966). F e r t i -  
l i z a t i o n  t a k e s  p l a c e  e x t e r n a l l y .  
Mass spawnings appear  t o  be 
commonplace and may be t r i g g e r e d  
by  spawning u p - c u r r e n t  t h a t  e v e n t u a l l y  
spreads t h r o u g h  a  whole  p o p u l a t i o n .  
Spawning i s  obse rved  when s l e n d e r  
s t reams o f  y e l l o w i s h  eggs o r  w h i t e  
sperm a r e  e x t r u d e d  f r o m  t h e  t o p  
o f  t h e  t e s t  f r o m  f i v e  gonopores 
s u r r o u n d i n g  t h e  anus. Spawning 
may be i n d u c e d  by  a p p l i c a t i o n  o f  
p r e s s u r e  t o  t h e  t e s t  i n  t h e  f i e l d ,  
o r  b y  t h e  d i s t u r b a n c e s  a s s o c i a t e d  
w i t h  c o l l e c t i o n .  

R e c r u i t m e n t  

A f t e r  a  p l a n k t o n i c  l a r v a l  l i f e  
o f  unknown d u r a t i o n ,  D i  adema 1  a rvae  
s e t t l e  t o  t h e  b o t t o m  and metamorphose 
i n t o  t i n y  sea u r c h i n s .  They a r e  
f i r s t  seen when t h e y  a t t a i n  a  t e s t  
d i a m e t e r  o f  abou t  1  cm, w i t h i n  1  
t o  2  months a f t e r  s e t t l e m e n t .  
J u v e n i l e s  a r e  s e c r e t i v e ,  l i v e  under  
r o c k s  and i n  c r e v i c e s ,  and appear  
t o  be v e r y  v u l n e r a b l e  t o  t h e i r  many 
f i s h  p r e d a t o r s .  L i k e  t h e  a d u l t s ,  
t h e y  a r e  most  e a s i l y  seen a t  n i g h t ,  
when t h e y  emerge f r o m  t h e i r  h i d i n g  
p l a c e s  t o  move a b o u t  and feed.  

Growth 

Diadema grows r a p i d l y  a t  f i r s t - -  
a s  f a s t  as  5  mm i n  t e s t  d i a m e t e r  
p e r  month i m m e d i a t e l y  a f t e r  r e c r u i t -  
ment--and t h e n  g r a d u a l l y  s lows  t o  
1-2  mm p e r  month a t  a  t e s t  d i a m e t e r  
g r e a t e r  t h a n  6  cm. Lew is  (1966) 
who s t u d i e d  two p o p u l a t i o n s  o f  Diadema 
i n  c a p t i v i t y  i n  Barbados, f ound  
t h a t  t h e  mean m o n t h l y  i n c r e m e n t  
was 3.2 mm f o r  u r c h i n s  between 10  
mm and 30 mm i n  t e s t  d i a m e t e r  and 
1.8 mm f o r  t h o s e  o f  30 mm t o  50 
mm. These r a t e s  a r e  w i t h i n  t h e  
range  found by  Randa l l  e t  a l .  (1964)  
i n  t h e  V i r g i n  I s l a n d s .  Thus, Diadema 
a t t a i n s  a  t e s t  d i a m e t e r  o f  25-30 
mm i n  t h e  f i r s t  y e a r  and i s  45 t o  
50 mrn i n  t h e  second y e a r .  Growth 

r a t e  s lows  m a r k e d l y  i n  u r c h i n s  w i t h  
t e s t  d iamete rs  g r e a t e r  t h a n  6  cm 
and t h e  maximum s i z e  a t t a i n e d  b y  
Diadema w i t h i n  3  t o  4  y e a r s  i s  about  
10  cm. 

The s i z e  f r e q u e n c y  d i s t r i b u t i o n s  
o f  Diadema measured i n  t h e  f i e l d  
a r e  d i s t i n c t l y  b imodal ,  w i t h  a  b road  
range  i n  t h e  l a r g e s t  s i z e  c l a s s  
( L e w i s  1966). Given t h a t  t h e  u r c h i n s  
a t t a i n  maximum s i z e  w i t h i n  3  t o  
4  y e a r s ,  t h e  l a r g e r  s i z e  c l a s s  i n  
any  p o p u l a t i o n  i s  l i k e l y  t o  be an 
a c c u m u l a t i o n  o f  u r c h i n s  2  y e a r s  
o l d  and o l d e r .  A l t h o u g h  i t  i s  n o t  
known how l o n g  Diadema l i v e s ,  4  
y e a r s  i s  a  reasonab le  l o w  e s t i m a t e  
i f  t h e  u r c h i n s  d i e  when g rowth  ceases. 

B e h a v i o r  i n  Response t o  L i g h t  

Diadema i s  s e n s i t i v e  t o  l i g h t  
and da rkness  and, l i k e  many u r c h i n s ,  
t ends  t o  be most a c t i v e  a t  n i g h t .  
By day Diadema u s u a l l y  s h e l t e r s  
i n  c r e v i c e s  i n  t h e  r e e f  o r  i n  l a r g e  
a g g r e g a t i o n s  i n  open areas.  I n  
l a t e  a f t e r n o o n ,  t h e  u r c h i n s  become 
a c t i v e  and f o r a g e  u n t i l  dawn. Diadema 
may be a c t i v e  b y  day i n  a r e a s  where 
p r e d a t o r s  a r e  s c a r c e  o r  absent .  

M i l l o t t  (1954)  found  t h a t  Diadema 
adapted t o  t h e  d a r k  a v o i d s  l i g h t  
o f  i n c r e a s i n g  i n t e n s i t y ,  and t h a t  
1  i g h t - a d a p t e d  u r c h i n s  move f r o m  
shade i n t o  l i g h t .  The ne rvous  sys tem 
i n  t h e  t h i n  s k i n  c o v e r i n g  t h e  t e s t  
i s  s h i e l d e d  by  t h e  p igment  o f  
s u p e r f i c i a l  me1 anophores i n  
l i g h t - a d a p t e d  u r c h i n s .  A t  n i g h t  
t h e  p igment  w i thd raws ,  e x p o s i n g  
t h e  ne rves  and t h e  u r c h i n  becomes 
v e r y  s e n s i t i v e  t o  l i g h t .  I n  l a t e  
a f t e r n o o n ,  1  i g h t - a d a p t e d  u r c h i n s  
become a c t i v e  and move abou t  s e e k i n g  
l i g h t e d  areas.  They become da rk -  
adapted d u r i n g  t h e  n i g h t  and seek 
d a r k  s h e l t e r s  as  t h e  l i g h t  l e v e l  
i n c r e a s e s  b e f o r e  s u n r i s e .  



Foraging Behavior  

Diadema i s  a  gene ra l i zed  he rb i vo re  
t h a t  e x p l o i t s  a  wide v a r i e t y  o f  
p l a n t  foods (Lewis 1964; Ogden and 
Lobe1 1978; Randal l  e t  a l .  1964). 
Diadema i s  a  grazer ,  s c rap ing  t h e  
hard  subs t ra te  o f  t he  r e e f  and 
i n g e s t i n g  p l a n t  m a t e r i a l  a l ong  w i t h  
c o r a l  rock.  It has been i m p l i c a t e d  
i n  t h e  b i oe ros ion  o f  c o r a l  r e e f s  
i n  the  West Ind ies .  Since stomach 
con ten ts  average ove r  90% ca lc ium 
carbonate, an average p o p u l a t i o n  
o f  Diadema (10/m2) can produce as 
much as 5 kg o f  carbonate sediment 
p e r  square meter pe r  year  by  sc rap ing  
t h e  carbonate r ock  sur faces  o f  c o r a l  
r ee f s .  T h i s  corresponds t o  about 
1  cm o f  r e e f  e r o s i o n  pe r  year  (Ogden 
1977; Stearn e t  a l .  1977). 

The f o r a g i n g  behav io r  o f  Diadema 
can be s t u d i e d  by  us i ng  sp ine  t ags  
such as  those descr ibed  by Carpenter  
(1984). A f t e r  n i g h t l y  f eed ing  f o rays ,  
i n d i v i d u a l s  r e t u r n  w i t h  remarkable 
f i d e l i t y  t o  t h e  same dayt ime h i d i n g  
place. Diadema avo ids  g raz i ng  areas 
near  t he  home c r e v i c e s  t h a t  have 
been grazed t he  p rev ious  n i g h t .  
I n  t h i s  way t h e  u r ch ins  may maximize 
t h e i r  food  i n t a k e  r e l a t i v e  t o  t h e  
p roduc t i on  o f  a1 gae. Carpenter  
(1984) showed t h a t  homing c o r r e l a t e d  
p o s i t i v e l y  w i t h  p reda to r  abundance 
and n e g a t i v e l y  w i t h  u r c h i n  abundance. 
Diadema appa ren t l y  senses the  qua1 i t y  
o f  a  c r e v i c e  i n  p r o v i d i n g  p r o t e c t i o n  
f r om preda to rs .  It vacates 
low-qua 1  i t y  c rev i ces  more r e a d i  l y  
than  h i gh -qua l i  t y  ones when d is tu rbed .  

Di seases 

S t a r t i n g  i n  January 1983 i n  Panama 
and moving th rough t h e  Caribbean 
over  t h e  n e x t  1% years, popu la t i ons  
o f  Diadema were reduced by  over  
90% by  an unprecedented mass 
m o r t a l i t y .  The m o r t a l i t y  was f i r s t  
n o t i c e d  near  t he  Panama Canal and 
spread r a p i d l y ,  f o l  l ow ing  t he  p a t t e r n  
o f  su r face  cu r ren t s ,  t o  Cayman, 
Jamaica, Mexico, F l o r i d a ,  and Bermuda. 

Urch ins  a l s o  d i e d  a l ong  t h e  n o r t h  
coas t  o f  South America and th rough 
t h e  Lesser A n t i l l e s  (F i gu re  3).  
The m o r t a l i t y  was most l i k e l y  caused 
by  a  pathogen, r a t h e r  than  p o l l u t i o n  
o r  an oceanographic event  such as 
e l eva ted  wate r  temperature. The 
ev idence f o r  a  spec ies - spec i f i c  
d isease pathogen i s  t h a t  o n l y  one 
species o f  u r c h i n  was a f f e c t e d ,  
and t he  m o r t a l i t y  d i d  n o t  d i m i n i s h  
i n  s e v e r i t y  over  l ong  d i s t ances  
(Less ios  e t  a l .  1984a; Hunte e t  
a l .  1986). 

The f i r s t  m a n i f e s t a t i o n  o f  t he  
d isease was sediment s t i c k i n g  t o  
t h e  n o r m a l l y  purp le -b lack  spines. 
A l though i t  was d i f f i c u l t  t o  observe, 
t h e  u r c h i n s  a t  t h i s  p o i n t  had a l r e a d y  
stopped f eed ing  and moving about  
t h e  ree f .  Patches o f  s k i n  and sp ines  
sloughed f rom t h e  t e s t ,  and t he  
u r c h i n s  were rendered vu lne rab le  
t o  a t t a c k  b y  predators.  Once bare, 
w h i t i s h  patches appeared on t h e  
t e s t ,  u r c h i n s  d i e d  w i t h i n  approx i -  
ma te l y  4  days. 

Some i n d i v i d u a l s  surv ived.  Many 
o f  these had sho r t ,  s tubby  sp ines  
where f i s h  had b i t t e n  o f f  d iseased 
sp ine  t i p s  i n  f u t i l e  e f f o r t s  t o  
p rey  on t h e  u rch in .  The stumps 
of t he  o l d  sp ines  r a p i d l y  regenerated 
new, sharp t i p s .  

A l though t he  cause f o r  t he  epidemic 
remains unknown, t h i s  event ,  which 
i s  unprecedented i n  sca le  and s e v e r i t y  
f o r  a  t r o p i c a l  marine organism, 
has p rov i ded  a  g r e a t  n a t u r a l  
experiment.  Diadema was one o f  
t h e  most abundant organisms i n  t h e  
Caribbean region.  I n  t h e  n e x t  
sec t i on ,  t h e  even ts  on Caribbean 
r e e f s  f o l l o w i n g  t he  m o r t a l i t y  a r e  
described. 

ECOLOGICAL ROLE 

Associated Organi sms 

The young of a  number of species 
o f  f i s h e s  take  s h e l t e r  i n  t h e  sp ines  
































