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RepeatabilityRepeatability

Appropriate length and Appropriate length and 
number of the transectsnumber of the transects

Number of frames or subsamplesNumber of frames or subsamples

Cover estimation techniquesCover estimation techniques

Observer variationObserver variation

  Time and costsTime and costs

Precision and statistical powerPrecision and statistical power



  

Benthic Digital Photos

MethodologyMethodology

Standard Line Transects

Rugosity measurements

Sediment collection

Photoquads



  

Physical factors

CoralCoral
Total coral coverTotal coral cover
Species coverSpecies cover
Species richnessSpecies richness
DiversityDiversity

AlgalAlgal
MacroalgaeMacroalgae
Calcareous algaeCalcareous algae
Turf algaeTurf algae

FishFish
Total numberTotal number
BiomassBiomass
Size categoriesSize categories
Endemism statusEndemism status
DiversityDiversity
EvennessEvenness
Trophic guildsTrophic guilds
Target speciesTarget species

PhysicalPhysical
RugosityRugosity
DepthDepth

Sediment and Sediment and 
SubstrateSubstrate
SandSand
SiltSilt
RubbleRubble
OrganicsOrganics
CarbonateCarbonate
Sediment grain-sizesSediment grain-sizes

Wave factorsWave factors
Wave heights maximumsWave heights maximums
Wave height meansWave height means
Wave directionWave direction
Seasonal wave parametersSeasonal wave parameters

PopulationPopulation
Human population (within 5 km, 10 km)Human population (within 5 km, 10 km)
Population of surrounding watershedPopulation of surrounding watershed

Environmental ParametersEnvironmental Parameters
Watershed sizeWatershed size
Stream lengthStream length
Distance from nearest perennial streamDistance from nearest perennial stream
PrecipitationPrecipitation

Other Relevant ParametersOther Relevant Parameters
Geologic ageGeologic age
Fishing pressureFishing pressure
Status of management protectionStatus of management protection



  

  Influential Biological and Environmental Variables

 Fish assemblage parameters Coral community factors

Biomass Number of 
individuals Coral cover Richness

Organics

Coralline algae
Turf

Management Status

Coral cover 
Diversity

Human Population 

Coral cover
 Diversity

Coralline algae
Turf

Rugosity

Organics

Silt

Rugosity

Human Population 

Depth

Distance from stream

Wave direction
Wave height

Organics

Wave direction
Wave height

Human Population

Distance from stream

Wave  heightManagement status

Rugosity

Diversity

Organics

Coral cover

Human Population

Wave direction

Turf
Coralline algae

Sand

Rugosity

Negative relationship

Hierarchical Influential Indicators of Biological Community ParametersHierarchical Influential Indicators of Biological Community Parameters



  

Classification
DepthSubstrate

Wave Exposure



  

Reference SitesReference Sites



  

Heart rate
60-100 beats/min

Blood pressure
110/80-130/90

Cholesterol levels
<200

Male 
Age 40- 50

Medium frame
Height/Weight
5’9” 148-160#

Colonized hardbottom
South facing shore

10m-20m depth

Fish biomass
0.8-1.5 mT/hectare

Coral diversity
6-10 species

% Coral cover
60-80%

Rugosity index 
1.5-2.0

Vital Statistics Biological criteria



  

Can not distinguish degree of impairmentCan not distinguish degree of impairment

No comparative valueNo comparative value

Subjective site selectionSubjective site selection

HighHigh  heterogeneityheterogeneity

Limited power in detectingLimited power in detecting  disturbancedisturbance

Reference Site LimitationsReference Site Limitations



  

Ecological Ecological 
Gradient Gradient 

ModelModel IndexIndex

CRAMP CRAMP 
WeightedWeighted
IndexIndex

User User 
Weighted Weighted 
IndexIndex



  

Queried Queried 
DataData

Site MapSite Map



  



  

ID Marine ID Marine 
Protected Protected 

AreasAreas

ID ID 
degraded degraded 

areasareas

Assess Assess 
compatibility compatibility 
of field sitesof field sites

Link to Link to 
specific specific 

disturbancedisturbance

ID range ID range 
and type of and type of 

impactimpact

Bioassessment Bioassessment 
tool for reefstool for reefs

Establish Establish 
standards for standards for 
reef qualityreef quality

Evaluate Evaluate 
reef healthreef health

cramp.wcc.hawaii.edu


