STP652-EB/Aug. 1978

Index

A

Agglomerative heirarchical cluster
analysis, 22
Analysis accuracy, 15
Analysis method
Time series, 7
Visual display, 5
Analysis of growth curves, 137
Analysis of variance, 57, 137
Assumptions, §
Multivariate, 6, 8
One-way multivariate, 6
Review of, 7
Terminology, 5
Apalachicola Bay
Canonical correlation, 60
Cluster analysis, 60
Effects of organochlorine on, 53
Multivariate study of, 55

Bias, 23
Of diversity indices, 96
Of stepwise multiple regression,
66
Biological monitoring, 19
Brillouin’s index of diversity, 95
Broken stick model, 30

C

Canonical correlation, 60

Canonical variate, 17, 19
Circadian rhythm, 139
Cluster analysis, 59

Time series analysis, 54
Clustering

Results display, 22
Cochran Q-statistic, 115
Community, 29, 82
Confidence limits, 156
Control, 4
Cophenetic correlation coefficient,

120, 121

Cophenetic value, 120
Covariates, 144

D

Data analysis, 12

Data matrix, 114

Data simulation, 9

Data standardization, 17

Data transformations, 14, 70, 169
Diatoms, 29

Diatom Long Count Method, 45
Diatom Short Count Method, 44
Diversity, 5, 50

Diversity indices, 3, 92
Dominance, 39, 50

E

Estimating methods applications,
32

181

C,opyright© 1978 by ASTM International

WwWw.astm.org



182

Estimation of total number of spe-
cies, 39

Equivalent species, 41

Exponential decay, 174

F

Factor analysis, 58
Factorial design, 6

G

Geometric mean, 169
Geometric standard deviation, 169
Grid sampling plan, 166

H

Heirarchical classification, 150

Heirarchical diversity, 92

Heirarchical diversity classification,
108

Homogeneity of response curves,
148

Hypothesis

Specific explanation, 4
Hypothesis testing, 12

Impact
Objective, 3
Impact study analysis, 1
Impact study design, 1
Prerequisites (4), 4
Indices of diversity, 93

L

Least significant difference, 81
Least square method, 32
Level of significance, 143

BIOLOGICAL DATA IN WATER POLLUTION ASSESSMENT

Logarithmic transformation
Species abundance change, 6
Lognormal distribution
Fitting species abundance data,
39
Lognormal model
Methods of estimating parame-
ters of, 31
Lognormal species
model, 30

abundance

M

M-statistic, 115, 116
Matrix notation, 140
Maximum likelihood
Methods for, 31
Maximum weekly average temper-
atures, 125
Mean square error, 33
Monte Carlo simulation, 30, 37
Muitiple regression, 60, 62
Multivariate analysis, 7, 53, 78
Critical importance, 3
Equivalent of heterogeneity of
variance, 8
Procedures, 7, 15
Multivariate analysis of covariance,
138
Multivariate analysis of variance,
79, 80, 81, 138
Multivariate linear models, 137
Multivariate procedure
Type I error, 79

N

Negative binomial distribution, 39
Nested design, 9
Nonlinear regression, 32
Nonparametric statistical methods,
70
Nonparametric statistical tests
Advantages, 75



Disadvantages, 76
Nonparametric statistics, 14, 68
Normal distribution

Probability density function of,

31
Normal probability distribution, 31
Null hypothesis, 4, 5, 22
Test against (no unique versus no
area X time), 6

Test of, 5
Number of areas for sampling, 25
Number of replicate samples, 24
Number of samples, 24

o

Orthogonal polynomials, 142

P

Pairing, 6

Parametric statistics, 68

Patchiness of biotic data, 15

Poisson lognormal distribution, 39

Polynomial curves, 140

Polynomial response curves, 137

Principle components analysis, 58,
78, 80

Q-statistic, 116

R

Random sample allocation, 6
Random sample errors, 8
Ranking methods, 68

Description, 70

Discussion of parametric versus

nonparametric, 75
One way analysis of variance test
Description, 72

INDEX 183

Example, 73
Procedure, 73
Rank sum test
Description, 70
Example, 71
Procedure, 71
Signed rank test
Description, 71
Example, 72
Procedure, 72
Two way analysis of variance test
Description, 74
Example, 74
Procedure, 74
Rarefaction, 150
Curves, 151
In evolutionary ecology, 155
Population clumping, 153
Receiving water body maximum

weekly average tempera-
tures, 126
Reference
Standard, 7
Regression

Nonlinear, 32
Running average temperature cal-
culation, 127

S

Sample allocation, 167
Sample replication, 101
Sampling design
Criteria, 5
Critical importance, 3
Optimal, 7
Options, 5
Sampling error, 7
Shannon’s index of diversity, 95
Similarity measurement, 59
Simulation, 33
Methods, 42
Procedure, 11
Sinusoidal model, 139
Species diversity, 38, 92, 93, 113



184

Criticism of, 94

Defense of, 94

Effects of pollution on, 94
Species diversity indices

Choice of, 94
Species evenness, 38, 39, 43, 47
Species evenness distribution, 93
Species richness, 39, 43, 47
Standard error, 177
Statistical analysis

Options, 5

Precautions, 13
Statistical analysis system package,

13

Statistical methods, 56
Stepwise multiple regression, 63
Systematic sampling plan, 166

T

T-test
Paired, 6
Taxonomic diversity, 155
Taxonomic heirarchical diversity,
102
Temporal control
#1),4
Thermal discharges, 102, 125
Time response curves
Analysis of, 137
Time series analysis, 54
Trace elements

(prerequisite

BIOLOGICAL DATA IN WATER POLLUTION ASSESSMENT

Distribution in New York
Bight sediments, 168
Lognormal model of distribution
in New York Bight, 168
Statistical model of distribution,
168
Transformations of data, 14
Truncated normal distribution, 29
Type I error
Heterogeneity effects on, 8
Probability «, 5
Type II error
Probability 8, 5

v

Variability, 7
Control of, 6
Variables
Biological and environmental
measurements, 4
Environmental and biotic
Relationship, 5
Environmental change, 7
Environmental
Test of null hypothesis, 6
Species change, 7
Variance, 8
Variances, 161
Variation, 15
Natural, 5
Temporal, 5
Vector analysis, 140





