
Glossary A. Statistical Symbols and One-Stage 
Computational Formulae Used in the Coral Reef Fish 
Sampling Surveys 

Equation numbers are referenced to Standard Operating Procedure RF01 Statistical Sampling 
Design—Version 2.0 (2005a) and Standard Operating Procedure RF05 Data Analyses and 
Reporting—Version 1.1 (2005b). 

Table 1. Relative Mean Density, Variance and Allocation. 

Symbol Definition Computational Formula 
Equation  
Number 

h Stratum subscript  – – 

j Sample unit subscript – – 

Dj Density in sample unit j – – 

Ah Stratum area Total units in stratum h * 2500 m2 – 

 
Number of units sampled in 
stratum h 

– – 

 

Total possible number of 
secondary sample units in 
stratum h 

𝑁௛ ൌ
𝐴௛

177 mଶ 
SOP RF 

5.22 

n* 
Number of primary unit 
samples required to achieve 
a specified variance 

 

SOP RF 
1.1 

 
Mean density in stratum h 

 

SOP RF 
1.2 

𝑠௛
ଶ  

Sample variance of density 
in stratum h 

 

SOP RF 
1.3 

 

Standard deviation in 
stratum h 

SOP RF 
1.4 

 
Stratum h weighting factor 

 

SOP RF 
1.5 

 

Domain-wide mean density 
for a stratified random 
survey  

SOP RF 
1.6 

 

Coefficient of variation of 
abundance 

 

SOP RF 
1.7 
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Symbol Definition Computational Formula 
Equation  
Number 

 
Target variance for domain-
wide mean density  

SOP RF 
1.8 

 

Table 1 (continued). Relative Mean Density, Variance and Allocation. 

Symbol Definition Computational Formula 
Equation  
Number 

nh 
Optimal (Neyman) allocation 
of primary units among 
strata 

n୦ ൌ n ∗• ൬
w୦s୦

∑ w୦s୦୦
൰ SOP RF 

1.9 

nh 
Proportional allocation of 
primary units among strata 

𝑛௛ ൌ 𝑛ሺ𝑤௛ ሻ 
SOP RF 

1.10 

 
Variance of mean density 

SOP RF 
5.1 

 
Variance of domain- wide 
mean density 

 

SOP RF 
5.2 

 
Standard error 

 

SOP RF 
5.3 

 
Coefficient of variation 

 

SOP RF 
5.4 

 

Table 2. Abundance. 

Symbol Definition Computational Formula 
Equation  
Number 

𝑌෠௛
  

Stratum abundance 𝑌෠௛ୀሺ஽ഥ೓ሻሺே೓ሻ
SOP RF 

5.5 

𝑌෠௦௧  
Survey wide total 
abundance 

SOP RF 
5.6 

 
Abundance variance in 
stratum h 

SOP RF 
5.7 

 
Sample variance of 
abundance 

SOP RF 
5.8 

 
Standard error of 
abundance  

SOP RF 
5.9 

 

Coefficient of variation of 
abundance 

 

SOP RF 
5.10 
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Table 3. Average Size in Exploited Phase. 

Symbol Definition Computational Formula 
Equation  
Number 

𝐿  
Average size in the 
exploited phase 

𝐿 ൌ
1

𝑛௘௫௣
∑𝐿 

SOP RF 
5.11 

𝐿ത௦௧  Ratio of means estimator 𝐿ത௦௧ ൌ
𝑌ത௦௧
𝑋ത௦௧

 
SOP RF 

5.12 

𝑋ത௛   
Stratum estimate of density 
of exploited phase fish 

𝑋ത௛ ൌ
1
𝑛௛

෍𝑋௛௝
௝

 SOP RF 
5.13 

𝑌ത௛   
Stratum estimate of sum of 
the lengths of exploited 
phase fish 

𝑌ത௛ ൌ
1
𝑛௛

෍𝑌௛௝
௝

 SOP RF 
5.14 

𝑋ത௦௧   
Domain estimate of density 
of exploited phase fish 

𝑋ത௦௧ ൌ෍𝑤௛𝑋ത௛
௛

 SOP RF 
5.15 

𝑌ത௦௧   
Domain estimate of sum of 
the lengths of exploited 
phase fish 

𝑌ത௦௧ ൌ෍𝑤௛𝑌ത௛
௛

 SOP RF 
5.16 

𝐿ത௦௧  
Domain wide estimate of the 
average size in the exploited 
phase 

𝐿ത௦௧ ൌ
𝑌ത௦௧
𝑋ത௦௧

 

 

SOP RF 
5.17 

𝑠௛
ଶ  

Sample variance in stratum 
h 

𝑠௛
ଶ ൌ  

∑ ሺ𝑌௛௝ െ 𝐿ത௦௧𝑋௛௝௝ ሻଶ

𝑛ത௛ െ 1
 

SOP RF 
5.18 

𝑣𝑎𝑟ሾ𝐿ത௛ሿ  
Variance of the average size 
in the exploited phase 

𝑣𝑎𝑟ሾ𝐿ത௛ሿ ൌ ൬1 െ
𝑛௛
𝑁௛
൰

𝑠௛
ଶ

𝑛௛𝑋ത௛
 

SOP RF 
5.19 

𝑣𝑎𝑟ሾ𝐿ത௦௧ሿ  
Variance of the survey 
domain 

𝑣𝑎𝑟ሾ𝐿ത௦௧ሿ ൌ෍𝑤௛
ଶ𝑣𝑎𝑟ሾ𝐿ത௛ሿ

௛

 SOP RF 
5.20 

𝑆𝐸ሾ𝐿ത௦௧ሿ  
Standard error of the survey 
domain 𝑆𝐸ሾ𝐿ത௦௧ሿ ൌ ට𝑣𝑎𝑟ሾ𝐿ത௦௧ሿ 

SOP RF 
5.21 

 



Table 4. Relative Proportion of Occurrence. 

Symbol Definition Computational Formula 
Equation  
Number 

Pj 
Occurrence in sample 
unit j 

– – 

𝑃ത௛  
Proportion occurrence by 
strata 

𝑃ത௛ ൌ  
SOP RF 

5.23 

𝑃ത௦௧   
Domain-wide proportion 
occurrence 

𝑃ത௦௧ ൌ෍𝑤௛𝑝̅௛
௛

 SOP RF 
5.24 

 
Strata variance for 
proportion occurrence  

𝑣𝑎𝑟ሾ𝑃ത௛ሿ ൌ ൬1 െ
𝑛௛
𝑁௛
൰

ൈ
൬

𝑛௛
ሺ𝑛௛ െ 1ሻ൰ ൈ 𝑝̅௛ ൈ ሺ1 െ 𝑝̅௛ሻ

𝑛௛
 

SOP RF 
5.25 

 
Domain-wide proportion 
occurrence variance 

varሾ𝑃ത௦௧ሿ ൌ෍𝑣𝑎𝑟ሾ𝑃ത௛ሿ
௛

𝑤௛
ଶ SOP RF 

5.26 

 

Standard error for 
domain-wide proportion 
occurrence 

𝑆𝐸 ൌ ට𝑣𝑎𝑟ሾ𝑃ത௦௧ሿ
SOP RF 

5.27 

 

Table 5. Species Richness. 

Symbol Definition Computational Formula 
Equation  
Number 

Spj Species richness per site j – – 

 
Mean strata species 
richness  

SOP RF 
5.28 

 
Mean domain wide species 
richness 

SOP RF 
5.29 

 

Sample variance of species 
richness in stratum h 

 

SOP RF 
5.30 

 
Variance of mean species 
richness in stratum h 

SOP RF 
5.31 

 
Domain wide variance of 
species richness    

SOP RF 
5.32 
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