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ABST?ACT

A f iel-d study of the ecology of Hawai ian reef corals was

carri-ed. out in a large embayment, Iianeohe Bay, off the windward.

coast of Oahu, Harqaii. The rnai-n purpose of the siud.y was to

assess the importa.nce of physical-  factors in regulat ing the growth,

survival ,  and. other responses of reef corals.  Surveys of reefs l rere

conduc-r,ed. to d"etermine the abund"ance and dist,ribuiion of corals.

Coral-  specin'ens of s ix species ", 'ere l ransplanted. -r ,o - , ;ent,y-f ive

focaf i t ies within Karreohe Bay. fnformation on gro-wt,h ra:,e,

c r r r r r i  ' r a l  - ^ : . +h  fO fm  mOd i f iCa i i  on  -  a . d  n i  r r on i , s  r ^ ' c r r r  cp ; , he -c11
L r v r y v r r  r u a u  r r i v \ 4 r r u G U r v r r  ! 4 L r r v - r u D  w g r g  t _ a u i l g i g L

d.ur ing a ycar-Jong period fof lo", ' ing Lra-nsnlan'-al ion. Conprehensive

in fo r : : : .1 , jon  on ' " ra te r  p roper t ies ,  subs l t 'a te  com:os i t ion ,  and wca lher

cc- r r rd_ iL io lL l  wcre  a lso  acqu i reu  i : ,u  e&ch o i  r .ne  -Locau 'ons ,

Corals are most abundant on protected. r'eef rnargins irr the

t - r n r - - h a l n  l : o n n n  o f  L h e  R p w  A  l t r r n n h i n o  6 n r a l  P n r l ' l . o s  r ' . l . T r Gr r u l  u r r u  l  l r  i a s L r u t l  - ^  , - - _ . . u

is nmch more abund,a,nt than all other corals combined.. P,eef flat

and. lagoon f foor habitats are usual ly devoid of corals.  Coral

coverage attenuates on reefs neaJer the seuer outfal ls locaied in

the south lagoon. On wave elrposed reefs coral  abundance is lower,

diversi ty hrgher,  and species conposit ion d, i f ferent from ihose of

non-pol luted. regions of the lagoon. Sediment cover is r . rsual ly high

on reef substrates l . ' l iere corals are rare ot absent.

Results of growth studies suggesi,ed. t l iat  mod"erate slzed- corals

accelerate their  weight groi , ' th rate with t ine, but increase thej-r

l inear di :rensions at a rate j -ndelendent of s i-ze. Transpla.nted corals
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also grew mot'e sl-owly d.uring lrinter monihs,

Regress ion  ana lys is  revea led .  a  var ie iy  o f  phys ica l  fac to rs  to

t re  h i  oh l  v  r - o r r . e l  p f . ad  i n  nn ra r  - f  OWth .

q f . r n n o ' l  r r  
' l  
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rnoderaiely l -ower saf ini t ies. Growth

Poci l lonora aDpears to be

shoived hl;her growth r&'t es &t

reSFOnSeS Of  Po r i t eS  ve re

related. to water circu]at ion factors. Fu:-rgia grew fastest on reef

areas rencved. from the sewer outfalfs.

Correfat ion of physicaf factors to coral  survival  d.ata showed.

similar trend-s. rn add-ition, variables rera'ued- to se-,,'age discharge

showed. high inverse correlation to sruwivar rates for all of the

t r a n s n l  A n t  s n e n  i  e q  o w n e n i  v n n J  j
- - |DO l ^4 .

Co:^qpet i t ion for substrate by benthic al ;ae scverely restr ict

coldl  sunival  t rno abunciance in cer-uain areas or '  the fasoon.

The transplant studies re.,realed that erowth form variation

within a snecies is in part  control fed by enviror-rmental  cond. i t ions.

Sot te  s r rec ies ,  espec ia l l y  J t lon t ipora  ver ruco :a ,  d isp layed.  a  rc -n i rkabre

capacity to rrodi fy their  growth forrn after t , ra. ,rsplantat ion to new

hab i ta ts .

Analysis o! zoazest lhel la pi i_: .enL sa' trDles from transplanled corafs

at the end. of the study showecl photosynthet ic pignent concentra-

t ions l rere red.uced. in specimens from shalrolr  waier habi ' tats,  and

this effect was conf irrned- in other pig;rert  s ' -udies on ccrat s from

the. ] '1arshal l  f  s lard.s.  An unident i f ied. rr- l i ra-violet  l ight-absorbing

pigment vas more concentrated. in corals taken from siral l -ow water.

Thcse observa' , , ions suEi,cst pholosy.rr ' -hei ic pigntnt developnent is



i nh ih i ted  bv  h i rher  l i s 'h ' ,  in - .e rs i l ies  in  sha l low w3 'uer .

A schere describing the ecological  succession of l lawai iarr

corals was d-evised, based upon resufts of the transDfant s-budies

and- oiher past inforrnation on the coral-s.

Corr,na.r- ison ^f r-1-,a -rnr.r ' .  -ateS Of irrd, iVid.UalU v l u t / a r  r o v r r  u f  U l r g  5 I  v W  u r :  r
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that bra,nchi: tg corals occupy nore space Der r lx j  t

corals.  The more col lmon species also grew much

? r r a r  q n a a i  a q

s n o n i  e s  r e w e a . l  c d

time than massive

fas-Ler than the

The Iiawaiian Islalds have a reduced coral fauna and. a poolly

dcrrel oned reef corrDared- to those of more tropical areas . Corals groin-

slower in Hawaii colrpared to similar ones stu&|ed at Sarnoa. Sub-

nntil- ' l  rm envirorrmental conditj-ons appea.r to e4llain tire irqpoverished-

nature of l la.wairan coral develolment.

Sone of the physical fac+r,oTs contloll ing abundance, growbh, and

su:rvival of corals in Ka^neohe Eay a^re -the resu,lt of recent urbaniza-

t i on  i n  t he  su r l o r . r nd ing  wa , te rshed .  D redS ing  ac t i v i  L i es ,  scd i : : ' e t ' ' - a t j on ,

and. sewage rl ischerge ha\re desiroyecl EOl, of the reef coraf connunities

in the lasoon.


