




























 
 

 
 
 

 
8 

The absolute abundance in the entire survey area ( A ) is estimated by  
  

stA yτ = ×  (4.3) 
 
and the variance of the total abundance estimate is estimated by 
  

2var( ) var( )stA yτ =  (4.4) 
 
Density of crabs in the channel by the three dredging categories with standard errors (SE) 

was estimated by post-stratification, using equations 3.2 and 3.3.  The standard error (a measure 
of precision) for a mean or total is defined as the square root of its variance.  The relative 
standard error (RSE) for a mean (or total) is the SE divided by the mean (or total).  Post-
stratification was also used to estimate density and abundance for the 1.13 km2 area in the Miah 
Maull Range that is scheduled to be dredged during winter for the Kelly Island project.   

 
We separated the CPUE data into three stages based on their carapace width: < 60 mm 

CW, 60-119 mm, and 120 mm and greater (Helser 2000, Sharov et al. 2001).  The small stage 
represents the young-of-year (age 0) crabs hatched during the preceding summer. We assume 
that crabs with CW greater or equal to 60 mm are one year and older (age 1+).  The large stage 
corresponds to fully recruited crabs.  By October, the medium stage has typically merged with 
the distribution of older crabs resulting in a bi-modal CW distribution that represents age 0 and 
age 1+ crabs (Helser 2000). The frequency distribution of the blue crab carapace width in 
Chesapeake Bay estimated from the yearly winter dredge survey has shown this characteristic 
bimodal shape for all years from 1990 to 1999 (Sharov et al. 2001).    

 
Comparisons of statistical differences between two population quantities were conducted 

using the standard method recommended by Schenker and Gentleman (2001), and not by 
examining the overlap between the two associated confidence intervals. Assume that 1Q̂ and 

2Q̂ are two independent estimates of abundance (or density) of blue crabs, and that the associated 
standard errors (SE) are estimated by 1ŜE  and 2ŜE . The estimated quantities 1Q̂ and 2Q̂ could, for 
example, represent estimated density of blue crab for two geographic areas (e.g. inside the 
navigation channel versus the general population in the study area), or estimates of the total 
abundance in the study area from two independent studies.  We estimated the 95% confidence 
interval for 1Q̂ - 2Q̂  by  
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1 2 1 2
ˆ ˆ ˆ ˆ( ) 1.96Q Q SE SE − ± +   (4.5) 

and tested (at 5% nominal level) the null hypothesis that 1Q̂ - 2Q̂ = 0 by examining whether the 
95% confidence interval (eq. 4.5) contains 0.  The null hypothesis that the two abundance 
estimates are equal was rejected if and only if the interval has not contained 0 (Scenker and 
Gentleman 2001). 
 
































































