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ABSTRACT

In this thesis,  I  f i rst  examine the indicators used to diagnose health and assess

biological  responses to environmental  stress in reef bui lding corals.  Response indicators

are discussed in a temporal f ramework and categorized as Proact ive, React ive. or

Retroact ive in tcrms o1' their  potcnt ial  management relevance. I  provide a br ief

dcscr ipt ion of each indicator and discuss i ts diagnost ic potent ial ,  easc of appl icat ion and

Lrt i l i ty in a management context.  The Proact ive/React ive/Retroact ive grouping reveals

that ( l )  the biological  resporrses rnost comnronly used as indicators of rccf condit ion

rarcly document shi l is in coral  health on a t imcscalc that al lows fcrr  prevcnt ion or

mit igat ion ol- the stressor pr ior to coral  rnortal i ty.  and (2) that wlt i le rnore temporal ly

effect ive biological  responscs cxist  and can be measured. thcir  capacity as rnanagernent

relevant indicators is underdcve loped. I  conclude that greatcr rcsearch el lbrt ,  fbcuscd on

the sub-lcthal and proxirnal i rnpacts ol 'stress responscs in corals,  is urgent ly needed tct

deve lop  f  u r lhc r  a  su i te  o f  p roac t ive  too ls ,  the  app l ica t ion  o f  wh ich  w i l l  u l t imate ly

enhance our capacity to manage coral  recf rcsourccs effect ively.

I  next asscss the managerncnt ut i l i ty ol-one such proact ive tool ,  PAM

fluorometry, by rnanipulating fiagments liom two coral species. Porites compre.ssa and

Montiporu cupilala, under controlled experimental conditions in a research aquariurn

system located at the Hawai ' i  lnst i tute of Marine Biology. Quantum yield (QY), a proxy

fbr photophsyiological performance, was measured at different times of the day for l6

days; t reatment group corals were subjected to a sublethal temperature stress beginning

on Day 10. Dark-adapted values of QY proved more rel iable than l ight-adapted values,
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several  days were required before QY values stabi l ized fol lowing col lect ion of corals

and transplant to aquaria, and four days were required after tl,e onset of temperature

stress before I  could measure a stat ist ical ly s igni f icant di f f 'erence between QY of

treatment and control  corals.  I  conclude that dcspite i ts potent ial  for Proact ive

assessrrent of rapid changes in photophysiology result ing f iom stress. PAM f luorometry

is not an ideal management tool .

Because most coral  health monitor ing programs rely on simplc visr-ral  t ransect ing

metl iods. I  evaluate a sl ight ly more complex mclhod. dernographic analysis,  and i ts

potcnt ial  fbr tnore widcspread inclr-rs ion into monitor i rrg prr-rgranrs. I r i rst ,  Iestabl ish t l iat

an ertvirontnerrtal  gradient cxists between southcrn and central  Kanc'ohe Bay, O"ahu,

Hawai ' i .  by  survey ing  numerous  env i ronmcnta l  var iab les .  Thcn.  by  measur ing  the  s ize

and f iequency of al l  corals in a ser ies of twenty-seven l0 rnl  l ransects at nine si tcs along

the gradient,  I  cstabl ish that there are clear changcs in the dernography of 'corals along

this sarne gradient,  br-r t  that these changes arc species specif  rc and do not rnatch predictcd

clrangcs. As environmental  qual i ty decreases. P. compressrr colonies becomc less

numerous and larger while MontiTxtra capitalc colonics become less numerous but

smal ler.  
' fogcther,  

thesc two spccies comprise the vast major i ty of coral  coverage in

Kanc'ohe Bay. Dernographic analysis thus provides further insight into coral  populat ion

processes, but underscores the complexi ty of processes affect ing such populat ions.


