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Power Analysis

Purpose: Does size of the shell of the rock whelk Nucella emarginata vary on
vertical vs. horizontal surfaces in the intertidal zone?

Data: n=30 shells were measured on horizontal and vertical surfaces in each of
two locations (randomized blocks).
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Power Analysis

Point estimates:

1) If preliminary survey data are available:

5T
n [:c‘li} Where, d = width of desired absolute confidence interval and s
= standard deviation of preliminary sample

Example: Based on a preliminary sample urchins density at Onekahakaha
was estimated at X=7.95/m” and s=12.5. Calculate sample size to
estimate urchin density to within =5 urchins/m? (desire 95%
confidence interval of 2.95-12.95).

2 2

N 20125

n~ F-ﬂ ~ {—(—5——){[ ~25 Atleast 25 quadrats need to be sampled.
(¢

Criteria for selecting d-

1. Define absolute level based on prior knowledge (e.g., = 10
fish/mZ2).
2. Define relative precision based on established criteria (e.g.,

+ 10 % of mean density). -

e

3. Maximize cost effectiveness by looking at plot of precision
vs. sample size:

Effect of sample gize on precision
Wana derisiy at Onekahakana

2) If no preliminary survey data are available:

[ZOOCV
n=j-

] Where, r = relative width of desired confidence interval (%
-

of mean) and CV = coefficient of variation of system of study
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Coefficients of variation for abundances estimates of some marine
systems (after Krebs, 1989):

System Cv
Plankton 0.70
Grab samples 0.40
Shellfish 0.40

Fish 0.50-2.00

Example 1: Calculate sample size to estimate mean density of Nerita
(pipipi) density to within +10%.

200cr T [200(04)T
n= o ~ BETEE At least 64 quadrats need to be

sampled.

Example 2: samples sizes for abundances of various marine organisms:

Precision Plankton hellfish Fish (min) Fish (max)
5% 785 260 400 6400
10% 200 100 1600
15% 90 30 45 715
25% 35 10 20 260
50% 10 5 5 70

Differences among samples:

Sample size required to estimate differences between sample means
After Zar, 1996, P. 133 (eq. 8.22)

n>= 282 /d2 * (Talpha,v + Tbeta,V)2

Where, s? = sample variance; d? = desired 95% confidence
interval
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FPOWER ANALYSIS:

Alpha = 0.05
Beta = 0.10
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