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A,: iP.i  CT

Ana lys i s  o f  t he  pa t te rn  o : - r  zcna t i o i t  o i  r : e f  cc ra l_s  o , i f

t he  Kona  coas t  o f  Hawa i i  r evea led  the  ex i s tence  o f  f ou r

c lea r l y  de f  i ned  zones .  Th i s  pa t te rn  r vas  con f  i r raed  a t  t h ree

s i tes  r vhe re  co ra i s  were  co r rn ted  us ing  a  se r ies  c f  45  r .ne te r

l ong  t ransec ts  runn ing  pa ra l l e l  t o  sho re  f ron  dep ths  o f  3  to

40  rne te rs .  c l us te r i ng  ana lys i s  dendrog raphs ,  spa t i a r  changes

in  i l l um ina t i on  and  ra tes  o f  wa te r  rnovemen t ,  as  we l l  as

g rowth  and  su rv i va l  o f  co ra r  t ransp ran ts  a l sc  con f i rned  the

zona t ion  pa t te . :n .

Each of  the four  zones is  character ized by a dominant

co ra l  spec ies ,  subs t ra tum t ype ,  dep th ,  and  range  o f  phys i ca l

cond i t i ons  -  Each  zone  a rso  appears  to  be  i n  a  d i f f e ren t  s tage

of  comnruni ty  succession due to  the f requency of  rarg,e scale

env i r cnnen ta l  d i s tu rbances  f rom w in te r  s to rm \ vaves .

T h e  s h a 1 l  o w e s t  z o n e  b e g i n s  a t  t h :  b a s e  c f  t h e  s h o r e l i  n e

c l i f f ,  r a n g f e s  i n  d e p t f i  f r c m  2 . 5  t o  3  p e t - e r s .  a n i l  h a s  a  b o t t c .

c c ! . /  3 r  c o n s i s t i i r g  ; r a i  n I i ,  o i  i r r : E u l a r i y  s h a p = d  : a s a l t i c  l : f - . r t  d _ - : : s

Poc i l l cpora  r r .ee ldL !nq  do in ina tes  co . :a l  cover  in  th is  zone.

Th is  spec ies  appears  to  be  the  f i r s t  t o  co lon i ze  new subs t ra ta

and  pe rs i s t s  i n  l a rge  numbers  on l y  i n  t he  nea r -shc re  bou lde r

zcne  where  mechan ica l  s t ress  f rom wave  ac t i on  i s  g rea t  eno l tgh

to  res t r i c t  t he  q rowth  fo r rns  o f  rnc re  conoeLr t j _ve  spec ies .

Dt i :  to  th is  h igh r r /JV€ st ress,  the p.  ne; :nd: : ina bouloer  Zofr : r

dpp rad rs  to  be  i n  an  ea r l1 i  success ioaa l  s tage  r v i t h  l ow  co ra i

cove r  and  domi i - rance  anc  re la t i . r e l y  h igh  spec ies  d i ve rs i t y .



I ' lov ing rnto deeper  water  the Por : t .es lobata reei

bui ld ing zcne ranges in  depth f rom 6 to  14 meters and is

cha rac te r i zed  by  a  gen t l y  s lop ing  basa l t  and  l imes tone

bot ton.  P i>r l les lobata dominates cora l  cover  by growing in

mass ive  l obed  and  enc rus t i ng  co lon ies .  Wh i l e  success ion

seems  to  be  i n  an  advanced  s tage ,  monopo l i za t i on  o f  ava i l ab le

space does not  appear  to  be complete enough to exc lude a

va r ie t y  o f  l ess  con rpe t i t i ve  spec ies ,  resu l t i ng  i n  re la t i ve l y

h igh  spec ies  d i ve rs i t y .

The th i rd  zone occurs on the reef  s lope and ranges in

depth f rom 14 to  30 rneters.  Sol id  substrata is  scarce and

sr- r .ccess ion may be at  a  la te s tage due to dominat ion of  bot tom

cover  by th ickets  of  Por i tes compressa "  Most  o f  the other

species that  pers is t  in  th is  zone avoid compet i t ive in ter -

ac t i ons  by  g row ing  above  tne  l eve l  o f  P .  gcnp ressa .  S to rm

wave  s t ress  i s  mcs t  devas ta t . i ng  to  co ra l s  i n  t h i s  zone ,  and

breakage  o f  l i v i ng  co lon ies  seems  to  i nc rease  d i ve rs i t y  by

reduc ing  P .  compressa  dominance .  T ranspor t  o f  l i v i ng  co ra l

f ragments appears to  extend zcnal  boundar ies and ereate new

co lon ies .  Ex tens i ve  " rubb le  channe ls "  occu r  i n  t h j - s  zone ,

and these channels  may get  progress ive ly  larger  due to

churn ing of  rubble f ragrnents wi th  each suceessive s torm.

The Por i tes lobata rubble zone occurs below the deep

border  of

ima te l y  50

Substra La

enc rus t i ng

the P.  compressa th ickets  anC extends to  approx-

rne te rs ,  t he  dep th  a t  wh ich  co ra l s  cease  to  occu r .

cons i s t s  ncs t l y  o f  f i ne  sand  and  a  va r ie t y  o f  sma l l

co ra l s  a re  found  g row ing  on  sca t te red  rubb le



1s3 ,J r , ren ts .  Spec ia l i zed  spec ies  r v i t h  na r . row  phys i c log i ca l

to le rances  l : ' i r j - ' i eO  to  L i r i s  zone  a l so  i nc rease  spec ies  d i ve r -

s i ty .  r ' f t i le  inax inun s ize of  cora ls  na l '  be ref luced in  th is

zone  due  to  l c i v  i - i gh t  i n tens i t y ,  I ack  o f  so l i d  subs t ra ta

p robab ly  de te rn ines  t i : e  l o rve r  dep th  l i n i t  o f  co ra i  occu rance .

Sani j  and rub] : l :  that  is  carr iec l  c jovrns ' lcpe dur ing s tcr rns

caL tse  t l l i s  zone  t c  be  phys i ca l l y  uns tab le  and  s r - l cc€ss ion

appears  to  be  cons t .an t l y  i n te r rup ted  a t  ea r l y  s tages .  Th i s

is  in  ccnt rast  to  other  deep reef  areas,  such as of f  l ' iau i

anC the i led Sea,  l+here substrata is  so l id  to  the depth l imi t

o f  cora l  growth.  These c, :mmr:n i t ies appear  to  be h igh ly

s tab le  and  d i vc - r se ,  and  i n  l a te  o r  c l ima :<  s tages .

The depauperate nature of  I fawai  ian cora l  fauna is

pro i :ab iy  due tc  . ' -a i r11r  r igorous envi ronnencal  condi t ions in

cc:n l : inat i -on v ; i th  d i f f icu lb ies in  larva l  t - ransr :or t  f ron co: :a l

evc lu t - i ona ry  cen te rs  i n  t ne  v les te rn  Pac i r i c .  l l c ' ' t ev - ' r ,  r ee f

are; ts  of f  l (ona arc re la t ive ly  r ich for  i lar ,va i i  due to  cornple ' te

i : r c tec t i on  f r cn  t radew ind  genera t= -d  seas ,  pa r t i a l  p ro tec t j - cn

f r c ; ; r  l ong  pe r iod  nc r th  s rve l l s ,  and  the  sLeep  nea rs l t o r * '  s l opes

thac e>: tend belcw v iavc)base.


