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ABSTRACT 

Corallite variation was examined in 140 Porites colonies, collected at Discovery Bay, Jamaica, 
by the quantitative study of 20 corallite characters shown to be free of most environmental influences. 
Cluster analysis revealed the existence of several concentrations of morphologically similar specimens, 
some of which corresponded to Porites species as traditionally defined. These clusters were not 
distinct, however, but were connected by many intermediate forms. It is suggested that the complex 
nature of variation in this coral genus and others is a direct consequence of the diversifying selec- 
tion pressures exerted upon coral populations by their environment. Taxonomic difficulties among 
the Scleractinia at the species level are thus not merely the result of inadequate study, but reflect 
fundamental, intrinsic genecological properties of coral populations. 
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CORALLITE VAFtIATION I N  PORITES AND THE SPECIES PROBLEM I N  CORALS 

Willem H .  Brake1 

In t roduc t ion  

The taxonomy of r ee f -bu i ld ing  c o r a l s  i s  
based p r imar i ly  on t h e  morphology of t h e  ske l -  
e t a l  s t r u c t u r e s  a s soc i a t ed  wi th  t h e  i nd iv idua l  
polyp,  because t h e s e  calcium carbonate s t ruc -  
t u r e s ,  known c o l l e c t i v e l y  'as t h e  c o r a l l i t e ,  
r e q u i r e  no s p e c i a l  p r e se rva t ion ,  a r e  e a s i l y  
s t u d i e d ,  and provide a d i r e c t  comparison wi th  
t h e  f o s s i l  record .  Taxonomic d i s t i n c t i o n s  a r e  
sometimes based on a s p e c t s  of colony form. This 
approach, though convenient  f o r  quick i d e n t i f i -  
c a t i o n s  i n  t h e  f i e l d ,  i s  l e s s  s a t i s f a c t o r y  f o r  
p r e c i s e  sys temat ic  work because colony t r a i t s  
a r e  sometimes known t o  vary  g r e a t l y  i n  response 
t o  envi rxunenta l  f a c t o r s  ( 1 ) .  

As t h e  r e s u l t  of over a century  of pains-  
t a k i n g  c o l l e c t i n g  and observat ion ,  approximately 
450 genera of S c l e r a c t i n i a  have been descr ibed  
( 2 ) .  Although t h e r e  a r e  c o n f l i c t i n g  views a s  t o  
how these  genera a r e  t o  be c l a s s i f i e d  i n t o  fam- 
i l i e s  and suborders (3-6),  t h e  enumeration and 
c h a r a c t e r i z a t i o n  of t h e  genera themseives i s  
widely accepted .  A t  t h e  s p e c i e s  l e v e l ,  by con- 
t r a s t ,  t h e r e  s t i l l  remains much unce r t a in ty  and 
cont roverqy(7) .  There a r e  two poss ib l e  reasons 
f o r  t h i s  confus ion:  

1. Standard methods of c o r a l l i t e  observa- 
t i o n  and d e s c r i p t i o n  have been inadequate ;  more 
q u a n t i t a t i v e  study i s  needed, wi th  s p e c i a l  
a t t e n t i o n  t o  t h e  e f f e c t  of eco log ica l  f a c t o r s  on 
c o r a l l i t e  v a r i a t i o n .  

2.  The p a t t e r n  of g e n e t i c  v a r i a t i o n  i n  
c o r a l  popula t ions  i s  i n h e r e n t l y  so  complex and 
s u b t l e  t h a t  i t  prec ludes  any simple taxonomic 
r e s o l u t i o n  a t  t h e  subgeneric l e v e l ,  r e g a r d l e s s  
of f u t u r e  ref inements  i n  observat ion  o r  method- 
ology.  

I n  t h i s  paper I p re sen t  t h e  r e s u l t s  of a  
d e t a i l e d ,  q u a n t i t a t i v e  s tudy  of c o r a l l i t e  v a r i -  
a t i o n  i n  Jamaican r e p r e s e n t a t i v e s  of P o r i t e s ,  a  
conunon, cosmopolitan genus whose taxonomy a t  t h e  
s p e c i f i c  l e v e l  has  been debated f o r  many yea r s ,  
i n  o rde r  t o  explore  some a s p e c t s  o f t h e  spec i e s  
problem i n  c o r a l s .  P o r i t e s  was recognized and 
descr ibed  by one of t h e  e a r l i e s t  s t uden t s  of 
zoophytes ( 8 ) ,  and was e l eva t ed  t o  gene r i c  s t a -  
t u s  i n  1807 ( 9 ) .  Goreau and Wells  (10) l i s t e d  
f i v e  spec i e s  a s  commonly occurr ing  i n  Jamaica: 
P. a s t r e o i d e s ,  P. b r a n n e r i ,  P.  furcata, P. por- - u, and P .  d i v a r i c a t a ,  but  some authors  (11,  
12) have considered t h e  l a t t e r  two o r  t h r e e  a s  
v a r i e t i e s  of a s i n g l e  s p e c i e s .  

Methods 

Co l l ec t ion  of Specimens 

F i e ld  i nves t iga t ions  were c a r r i e d  out  a t  
seven study s i t e s  a t  Discovery Bay, Jamaica ( 1 3 ) .  
These s i t e s  represented  a wide range of r ee f  hab- 
i t a t s ,  wi th  very d i f f e r e n t  condi t ions  of i l l umi -  
n a t i o n ,  wave energy, and sediment resuspens ion .  
S i t e s  1-3 were l oca t ed  i n  3 .0 ,  9.0,  and 0 . 3  
meters  (m) of water i n  t h e  she l t e r ed  bay. S i t e s  
4-7 were s i t u a t e d  a t  depths of 4 .6 ,  9 . 8 ,  18 .3 ,  
and 27.4 m on t h e  exposed fore-reef  t e r r a c e  and 
escarpment. A t  each s i t e  I surveyed t h e  bottom 
i n  contiguous 0 .5  m2 quzdrats  along an  a r b i t r a r y  
t r a n s e c t  l i n e .  An average of 13 quadra ts  were 
covered a t  each s i t e .  Every t ime I encountered a 
P o r i t e s  colony i n  a quadrat ,  I made n o t e  of i t s  
p o s i t i o n  on t h e  s u b s t r a t e  ( s lope  and exposure) 
and co l l ec t ed  a fragment of t h e  c o r a l l u n  f o r  fu r -  
t h e r  s tudy.  A t o t a l  of 45.5 m2 of r e e f  bottom 
were thoroughly searched;  l 4 O  P o r i t e s  specimens 
were co l l ec t ed .  

C o r a l l i t e  Characters  

The i n t r i c a c y ,  i r r e g u l a r i t y ,  and smal l  s i z e  
of P o r i t e s  c o r a l l i t e s  have f r u s t r a t e d  many c o r a l  
taxonomists (14) .  The methods of numerical  tax- 
onomy (15) provide a means of coping wi th  t h i s  
complexity. My approach was t o  i d e n t i f y  a s  many 
q u a n t i f i a b l e  cha rac t e r s  of t h e  P o r i t e s  c o r a l l i t e s  
a s  pos s ib l e ,  subjec t  only t o  t h e  r e s t r i c t i o n  t h a t  
t h e s e  t r a i t s  be l o g i c a l l y  uncorre la ted  wi th  each 
o t h e r  and inva r i an t  w i th in  any one colony.  

Af t e r  a  period of t r i a l  and e r r o r  a  workable 
l i s t  of 20 c h a a c t e r s  was obtained (Table  1 ) .  Of 
t h e s e ,  13 were direct ly-measurable,  continuous 
cha rac t e r s .  For t h e  o the r  seven t h e  c h a r a c t e r  
s t a t e s  were a r b i t r a r i l y  def ined  and ass igned 
i n t e g e r  code numbers. A l l  observa t ions  were made 
on t h e  upward-facing, p l ana r  o r  s l i g h t l y  convex 
su r f aces  of bleached s k e l e t a l  f r agnen t s ,  using a 
7-30 x b inocular  microscope f i t t e d  w i t h  an  o c d a r  
micrometer. The angle  through which t h e  focus 
knob hsd t o  be turned  t o  br ing  p a i r s  of s t ruc -  
t u r e s  i n t o  focus was used a s  a measure of t h e  
v e r t i c a l  d i s t ance  sepa ra t ing  them. 

S t a t i s t i c a l  Analysis 

C lus t e r  ana lys i s  provides an o b j e c t i v e  
method f o r  a s se s s ing  t h e  morphological s G i l a r i -  
t i e s  between specimens. Each colony i s  viewed a s  
a po in t  i n  mult idimensional  space whose coordi-  
n a t e s  a r e  t h e  specimen's s tandardized  sco re s  f o r  
t h e  20 c o r a l l i t e  cha rac t e r s  measured on i t .  The 



Eucl idean d i s t a n c e  between a l l  p a i r s  i s  ca lcula-  
t e d ,  and t h e  most s imi l a r  c o r a l s  a r e  then  sequen- 
t i a l l y  en te red  i n t o  z t r e e  diagram and a r e  con- 
nected  with t h e i r  neighbors a t  a  d i s t a n c e  from 
t h e  o r i g i n  p ropor t iona l  t o  t h e  Euclidean d i s t ance  
between them. Groups of specimens a r e  connected 
a t  a  d i s t a n c e  t o  r e f l e c t  t h e  weighted mean of t h e  
d i s t a n c e s  between t h e i r  cons t i t uen t  specimens. 
Ca lcu la t ions  were performed on t h e  Yale Computer 
Center Is IBM 370/158 using t h e  BMDP2M program 
developed a t  t h e  U.C.L.A. Health Sciences  Compu- 
t i n g  F a c i l i t y  (16) .  

Resul ts  

The average-linkage dendrogram of 140 
P o r i t e s  specimens i s  shown i n  Figure 1. Each 
h o r i z o n t a l  l i n e  represents  a d i f f e r e n t  specimen; 
t hose  t h a t  a r e  joined together  a t  t h e  smal les t  
d i s t a n c e  ( f u r t h e s t  t o  t h e  r i g h t )  r ep resen t  t h e  
most s i m i l a r  c o r a l s .  Two major conclusions can 
be drawn from inspect ion  of t h e  dendrogram: 

1. Var ia t ion  i s  n e a r l y  continuous;  t h e r e  
a r e  few sharp morphological d i s c o n t i n u i t i e s .  
This i s  evidenced by t h e  repeated  stepwise amal- 
gamation p a t t e r n .  With each a d d i t i o n a l  specimen 
a s l i g h t l y  d i f f e r e n t  c o r a l l i t e  morphology i s  
encountered, t hus  each i s  connected t o  t h e  t r e e  
a t  a  s l i g h t l y  . g rea t e r  d i s t a n c e  from t h e  o r i g i n .  

2.  Within t h i s  i n t e r g r a d i n g  s e r i e s  of mor- 
phologies t h e r e  do exist seve ra l  concent ra t ions  
of more s i m i l a r  specimens. I f  we a r b i t r a r i l y  
draw a l i n e  across  t h e  dendrogram a t  a d i s t a n c e  
of 3.7 ( ind ica t ed  by an  arrow on t h e  d i s t ance  
a x i s ) ,  t hen  s i x  major c l u s t e r s  of specimens, 
termed phenons, a r e  e s t ab l i shed .  These phenons 

, a r e  marked o f f  i n  brackets  t o  t h e  r i g h t  of t h e  
t r e e .  Typical  c o r a l l i t e s  from t h r e e  of t h e s e  
phenons a r e  shown in Figure  2. Note t h a t  many 
specimens do not  f i t  i n t o  m y  c l u s t e r  a t  t h i s  
l e v e l  of s i m i l a r i t y  and t h a t  t h e  s i z e  and num- 
ber  of c l u s t e r s  depend e n t i r e l y  on where one 
chooses t o  draw t h e  phenon l i n e .  

Table 1. L i s t  of C o r a l l i t e  Characters 

1. shape of cup ( c a l i c e ) :  
l = c i r c u l a r  2=angular 3=sharply polygonal 

2 .  maximum cup diameter,  inc luding w a l l  width; 
mean of 1 0  observations 

3. cup s i z e :  average cup a r e a ,  ca l cu la t ed  from 
cup diameter minus wa l l  width 

4 .  cup symmetry: r a t i o  of maximum t o  minimum cup 
diameter 

5. cup diameter v a r i a b i l i t y :  var iance  of dia-  
meter d iv ided by mean 

6.  w a l l  ( t h e c a l )  s t r u c t u r e :  
l = r e t i c u l a t e ;  loose network of  t r abecu lae  
2=open; more open space than skele ton  
3-spongy: t r abecu lae  l a r g e l y  consolidated 
&=solid;  v i r t u a l l y  no gaps i n  w a l l  

11. s e p t a l  l i n e a r i t y :  
l = s t r a i g h t  
2=somewhat bent 
3-sharply bent o r  zig-zagged 

12 .  mean number of s ep ta  meeting o r  fus ing  a t  
t h e  cen te r  of t h e  cup 

13. s e p t a l  ornamentation : 
l-none 
*less t h v l  f i v e  t e e t h  p e r  septum 
3=f ive  o r  more t e e t h  p e r  septum 

14.  depth of s ep ta  ( a t  t h e i r  midpoint) below 
t h e  h ighes t  po in t  of t h e  c o r a l l i t e  su r f ace  

1 5 .  mean width of s ep ta  a t  t h e i r  midpoint 

16 .  number of p a l i  ( p i l l a r s  a t  t h e  inne r  edges 
of t h e  sep ta )  

7.  w a l l  p r o f i l e ,  discounting i r r e g u l a r i t i e s  due 1 7 .  p a l a r  v a r i a b i l i t y :  var iance  i n  number of  
t o  i n d i v i d u a l  t rabeculae :  p a l i  divided by mean 
l = l e v e l ,  even 
2=somewhat uneven 1 8 .  depth of p a l i  below t h e  h ighes t  poin t  of 
3=with d i s t i n c t  peaks and v a l l e y s  t h e  c o r a l l i t e  su r f ace  

8 .  maximum width of wa l l  between adjacent  cups 1 9 .  depth of t h e  columella ( a x i a l  ~ i l l a r )  below 
t h e  h ighes t  poin t  of t h e  c o r a l l i t e  su r f ace  

9.  shspe of s e p t a :  
l - t ape r ing  toward cen te r  of cup 20. he ight  of t h e  columella above i t s  l a t e r a l  
2=uniform width attachments 
3=tapering outward 

10.  symmetry of s e p t a l  p a t t e r n :  
l - t o t a l l y  i r r e g u l a r  
2=par t ly  o r  s u p e r f i c i a l l y  r egu la r  
3=regular ,  cons i s t en t ,  symmetrical 



Discussion 

Sources of C o r a l l i t e  Var i a t i on  

Are t h e  morphological v a r i a t i o n s  i n  P o r i t e s  
c o r a l l i t e  s t r u c t u r e  g e n e t i c a l l y  programmed o r  
environmental ly induced? The usual  way t o  d i s -  
t i n g u i s h  between t h e s e  two sources  of v a r i a t i o n  
i s  t o  move ind iv idua l s  experimental ly from d i f -  
f e r e n t  environments t o  uniform cond i t i ons  and 
t h o s e  from one environment t o  d i f f e r e n t  condi- 
t i o n s ,  and observe t h e  phenotypic response,  i f  
any (17 ) .  This experimental  approach can be 
circumvented, given what we know about t h e  prov- 
enance of t h e  P o r i t e s  specimens and t h e i r  colo- 
n i a l  growth h a b i t .  It can be deduced t h a t  t h e  
observed p a t t e r n  of v a r i a t i o n  has  an overwhelm- 
i n g  gene t i c  component. Three l i n e s  of evidence 
l e a d  t o  t h i s  conclus ion:  

1. I f  we assume t h a t  most c o r a l  co lon ie s  
a r o s e  from a  s i n g l e  p l anu la  and a r e  t hus  genet-  
i c a l l y  homogeneous, t hen  by t h e  exclusion of 
c h a r a c t e r s  wi th  a  s i g n i f i c a n t  degree of i n t r a -  
colony v a r i a t i o n  we have concomitantly el imi-  
na ted  those  t r a i t s  t h a t  a r e  most s t rong ly  
a f f ec t ed  by environmental f a c t o r s  (18 ) .  (Some 
t r a i t s  i n  Table 1 do show in t r aco lony  v a r i a b i l -  
i t y ,  but  f o r  t h e s e  c h a r a c t e r s  t h e  v a r i a n t s  a r e  
randomly in t e r spe r sed  ac ros s  t h e  colony su r f ace  
and a r e  c l e a r l y  no t  responding t o  changing 
micro-environmental cond i t i ons  about t h e  cc ra l -  
l u n .  ) 

2 .  Corals  from very  d i f f e r e n t  environments 
may have very  s i m i l a r  c o r a l l i t e  s t r u c t u r e .  Fo? 
example, t h e  19  very  s i m i l a r  specimens i n  t h e  
middle of phenon 1 t h a t  a r e  joined t o g e t h e r  a t  a  
d i s t a n c e  of 3 .0  t u r n  out  t o  have o r ig ina t ed  from 
s i x  d i f f e r e n t  s tudy s i t e s ,  spanning a  depth 
range  of 27 .1  m. For so  s i m i l a r  a  c o r a l l i t e  
con f igu ra t ion  t o  have a r i s e n  from such d i s p a r a t e  
environments sugges ts  a  s t rong  degree of gene t i c  
c o n t r o l  over c o r a l l i t e  a r c h i t e c t u r e .  

3. Specimens from ve ry  s i m i l a r  environments 
o f t e n  have r a d i c a l l y  d i f f e r e n t  c o r a l l i t e  mor- 
phologies .  Seve ra l  p a i r s  of c o r a l s  were found 
t o g e t h e r  i n  t h e  same quadrat  and on s u b s t r a t e s  
w i t h  s i m i l a r  s lope  and exposure. Members of 
t h e s e  p a i r s  a r e  marked on t h e  dendrogram wi th  
t h e  same l e t t e r  of t h e  a lphabe t .  C o r a l l i t e  d i f -  
f e r ences  between t h e s e  c o r a l s  growing s i d e  by 
s i d e  under n e a r l y  i d e n t i c a l  cond i t i ons  can only 
be  due t o  g e n e t i c  d i f f e r e n c e s .  

Thus I conclude t h a t  t h e  p a t t e r n  of va r i a -  
t i o n  shown i n  t h e  dendrogram r e f l e c t s  p r imar i ly  
g e n e t i c  d i f f e r e n c e s  between t h e s e  P o r i t e s  colo- 
n i e s .  It appears  t h e r e f o r e  t h a t  t h e r e  i s  a  con- 
tinuum of g e n e t i c  v a r i a t i o n  in t h e s e  Jamaican 
p o r i t i d s ,  but  t h a t  some forms a r e  found i n  t h e  
popuia t ion  a t  h ighe r  f requencies  t han  o the r s ,  
l e ad ing  t o  c l u s t e r s  of more s i m i l a r  specimens. 
Tha;3:= c l u s t e r s  have been g iven  t h e  rank of 

F igure  1. Dendrogram of Jamaican P o r i t e s  spec i -  
mens based on 20 c o r a l l i t e  cha rac t e r s .  Axis a t  
top  i n d i c a t e s  amalgamation d i s t ance .  See t e x t  
f o r  d e t a i l s .  



spec ies  by some authors .  Phenon 1 i n  t h e  dendro- 
gram, f o r  in s t ance ,  c l e a r l y  con ta ins  P. a s t r e -  
o ides  colonies .  Phenon 4 conta ins  specimens t h a t  
might be c a l l e d  P. fu rca ta .  But between these  
s i x  c l u s t e r s  t h e r e  e x i s t  many in termedia te  forms, 
which c o n s t i t u t e  about 26% of t h e  population.  

2 a ~ ~ : ; e :  of t h e  Observed Pa t t e rn  of Var ia t ion  - 

L.i~c1.e i s  known about t h e  gene t i c  and popu- 
la t l s : :  s t r u c t u r e  of co ra l s  (19) ,  t hus  it i s  d i f -  
f i c u l t  t o  i n t e r p r e t  these  r e s u l t s  by considering 
t h e  Zc ie rac t in i a  alone.  T e r r e s t r i a l  p l an t s ,  how- 
ever ,  have been we l l  studied i n  t h i s  regard,  and 
share  many ecological  c h a r a c t e r i s t i c s  with cor- 
a l s  : 

1. They a r e  s e s s i l e  a s  a d u l t s ,  and there-  
f o r e  cannot take  refuge in times of s t r e s s .  

2 .  To f a c i l i t a t e  gas exchange and t h e  
i n t e r c e p t i o n  of l i g h t  t h e i r  t i s s u e s  a r e  arrayed 
i n  t h i n ,  exposed l aye r s  on e l abora te  supporting 
s t r u c t u r e s .  This makes them p a r t i c u l a r l y  vul- 
nerable  t o  t h e  v i c i s s i t u d e s  of t h e  environment. 

3. They l i v e  i n  heterogeneous, topograph- 
i c a l l y  complex communities. Two ind iv idua l s  
growing only a  shor t  d i s t ance  apa r t  m a y  t h e r e f o r e  
experience very d i f f e r e n t  micro-environments. 

4. They have l i t t l e  con t ro l  over where 
t h e i r  propagules eventually land and t a k e  roo t .  

The f i r s t  t h r e e  condit ions undoubtedly apply 
t o  co ra l s  a s  wel l .  The question of t h e  d i s p e r s a l  
of o f f sp r ing  i s  more complex. I n  t h e  labora tory ,  
c o r a l  p lanulae  show t h e  a b i l i t y  t o  s e l e c t  s e t -  
t l i n g  s i t e s  (20 ) ,  but  it has a l s o  been argued 
t h a t  such l a rvae  may not of ten  have the  opportu- 
n i t y  t o  a c t u a l l y  exerc ise  t h e i r  h a b i t a t  prefer-  
ences under n a t u r a l  condit ions (21) .  

A l l  t hese  f a c t o r s  taken together  i n d i c a t e  
t h a t  both p l a n t s  o r  co ra l s  i n  any given popula- 
t i o n  p o t e n t i a l l y  encounter very d i f f e r e n t  envi- 
ronments, and may f e e l  t h e  impact of these  d i f -  
ferences  pronouncedly. I n  o the r  words, t h e i r  
popula t ions  a r e  subject  t o  in t ense  d ive r s i fy ing  
s e l e c t i o n .  I n  p l a n t s  it has been demonstrated 
t h a t  such condi t ions  can lead t o  complicated and 
unexpected p a t t e r n s  of genet ic  v a r i a t i o n ,  inc lu-  
ding,  f o r  example, t h e  evolution of gene t i ca l ly  
d i s t i n c t  r aces  o r  ecotypes on t h e  h ighly  loca l -  
ized s c a l e  of meters or  centimeters (22-24). 

We may the re fo re  expect t h a t  i n  co ra l s ,  
too ,  t h e r e  a r e  oppor tuni t ies  f o r  spec ia l i za t ion  
and d i f f e r e n t i a t i o n  within p o t e n t i a l l y  i n t e r -  
breeding populations.  Thus when we examine var-  
i a t i o n  in c o r a l s  below t h e  genus l e v e l  we may 
wel l  encounter very complex and sub t l e  pa t t e rns  
qu i t e  unl ike  t h e  d i s c r e t e ,  d i s junc t  va r i a t ion  
t h a t  i s  i n d i c a t i v e  of "good" species .  

Figure 2a,b,c.  Representative c o r a l l i t e s  from 
phenons 1, 4, and 5, r e spec t ive ly ,  i l l u s t r a t i n g  
t h e  range of v a r i a t i o n .  Scale  bar  i s  1 mm long.  



Other p a t t e r n s  of v a r i a t i o n  

The p a t t e r n  of v a r i a t i o n  seen i n  P o r i t e s  i s  
n o t  t h e  only one t h a t  might be expected. Genetic 
d i f f e r e n t i a t i o n  i s  j u s t  one mechanism by which 
popula t ions  can adapt  t o  a heterogeneous environ- 
ment. Another i s  phenotypic p l a s t i c i t y ,  t h e  
mechanism t h a t  al lows one genotype t o  produce 
va r ious  phenotypes i n  response t o  d i f f e r e n t  envi- 
ronmental condi t ions  (25 ) .  This  " s t r a t e g y N  i s  
seen i n  many f a v i i d  c o r a l s ,  among which c o r a l l i t e  
s t r u c t u r e  i s  s t rong ly  inf luenced by t h e  environ- 
nent  (26-28). It may t h e r e f o r e  be t h a t  d i f f e r e n t  
groups of s c l e r a c t i n i a n s  have evolved con t r a s t i ng  
adapt ive  so lu t ions  t o  t h e  pa t ch ines s  and uncer- 
t a i n t y  of t h e  r ee f  environment. 

Conclusion 

A d e t a i l e d ,  q u a n t i t a t i v e  s tudy of c o r a l l i t e  
v a r i a t i o n  in P o r i t e s ,  a f t e r  t h e  exclus ion  of most 
environmental ly induced v a r i a b i l i t y ,  d i d  not  pro- 
v ide  any easy s o l u t i o n  t o  t h e  taxonomy of t h e  
genus, but only  revealed  a g r e a t e r  l e v e l  of taxo- 
nomic complexity. I suggest  t h a t  i n  t h i s  c o r a l  
genus, and ?erhaps i n  many o t h e r s  a s  wel l ,  t h e  
he terogenei ty  of t h e  environment and t h e  a t tend-  
a n t  d ive r s i fy ing  f o r c e s  of n a t u r a l  s e l ec t ion  have 
produced an i n h e r e n t l y  complex p a t t e r n  of gene t i c  
v a r i a t i o n  t h a t  cannot be resolved  i n t o  a simple 
c l a s s i f i c a t o r y  scheme. The spec i e s  problem i n  
c o r a l s  i s  t h e r e f o r e  not  n e c e s s a r i l y  an  a r t i f a c t  
of poor methodology o r  i n s u f f i c i e n t  d a t a ,  but  may 
r e f l e c t  i n t r i n s i c  g e n e t i c  and eco log ica l  proper; 
t i e s  of c o r a l  popula t ions .  
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