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CHAPTER 7 

Comparison of sampling methods 

Zwanette Jager 

National Institute for Coastal and Marine Management / RIKZ 
P.O. Box 207, 9750 AE Haren NL 



INTRODUCTION 
Two different net types and corresponding methods of operation were applied in 
the investigations. Both have their advantages and disadvantages. The larval 
concentrations and transport estimates, obtained by both net types and 
methods, are compared in this Chapter. 

MATERIALS AND METHODS 
The net (A) used to measure larval concentrations for larval transport estimates 
(Chapters 2, 3, 6) consisted of a 500 urn meshed standard (conical) plankton 
net (Sournia 1978) with a 0.5 m2 opening and a length of 4.5 m. The net (B; 
type Apstein, Hydrobios) used to measure the vertical distribution of larval 
concentrations (Chapters 4, 5) was also 500 urn meshed, but had a diameter of 
0.4 m, a length of 1 m, and was provided with a 0.2 m deep conus of synthetical 
material with an opening diameter of 0.17 m. 

The methods of operation of the nets differed. Sampling with net A consisted 
of repeated double oblique hauls during a minimum of 1 minutes and a 
maximum of 3 minutes. (Chapter 2, Jager 1998). In this way, one depth-
averaged concentration is obtained. Sampling frequency was 3 times per hour. 
Net B was applied in stratified sampling at 3 depths simultaneously, during 20-
30 minutes per sample (Chapters 4 and 5). For each sampling t ime, three 
concentrations were obtained. Sampling frequency was 2 times per hour. 

To compare depth-averaged concentrations between the two net types, the 
stratified concentrations at 3 depths were averaged by means of the VIVECS 
programme (Mulder 1998, see also Chapter 5) after linear inter- and 
extrapolation over depth, using the equation 

1 
c(t) = -\c(z,t)dz 

where c(t) is depth-averaged concentration at time r, h is water depth (m) and 
z is sampling depth (m). The tidal transport was calculated by VIVECS. 

A multifactor ANOVA was applied to the In-transformed depth averaged 

(concentrations+1), and included tidal phase, type of net/method, and the 

interaction of both as sources of variance. Linear regression of transport 

estimates calculated from depth-averaged concentrations (c(t)), obtained by 

net A or by net B, was done. Linear regression of transport estimates based on 

stratified concentrations (B) on those, based on eft) was done to correct for 

the effect of vertical stratification in concentrations. 
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Fig. 1. Larval concentrations (n m'3) obtained by A (dotted line, square markers) and B 
(drawn line, open circles) on the different sampling dates in 1994. 
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Fig. 2. Larval concentrations (n m'3) obtained by A (dotted line, square markers) and B 
(drawn line, open circles) on the different sampling dates in 1995. 
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RESULTS 
The larval concentrations obtained by both A and B for the different sampling 
dates in 1994 and 1995 are shown in Fig. 1 and Fig. 2. There is a striking 
similarity between the two types on some dates (e.g. 11 and 12 April 1994), but 
a striking dissimilarity on others (e.g. 10 May 1994). 

The ANOVA indicated that mean concentrations did not differ between the net 
types (Table 1). Both net types showed the same tidal pattern in larval 
concentrations (interaction of net type and tidal phase not significant). The 
model explained only a very small proportion of the total variance in larval 
concentrations. 

Table 1. Multifactor ANOVA of In-transformed (larval concentratlons+1) for 1994 and 
1995. 

1994 SS Df F-ratio P-value 
MAIN EFFECTS 

tidal phase 14.50 5 3.09 0.01 
net type 0.01 1 0.01 0.91 

INTERACTION 
tidal phase*net type 0.37 5 0.08 0.99 

RESIDUAL 316.77 337 
TOTAL (corrected) 333.34 348 
1995 SS Df F-ratio P-value 
MAIN EFFECTS 

tidal phase 7.28 5 7.54 0.00 
net type 0.13 1 0.68 0.41 

INTERACTION 
tidal phase*net type 0.38 5 0.40 0.85 

RESIDUAL 62.35 323 
TOTAL (corrected) 70.89 334 

Although the mean concentrations did not differ, the influence of net type on 
the larval transport estimates is substantial (Table 2). For both the flood and net 
transport, the estimates obtained by both nets differed significantly, and were 
55% higher (flood) or 33% lower (net) in the case of net A. The ebb transport 
was estimated equally well by both types of net (slope not significantly different 
from 1). 

Table 2. Linear regression of the form y = ax, where y are transport estimates obtained 
by A and x those obtained by B. Regression was forced through the origin. 

n slope R2 P-value s.e. test 
est imate s l o p e = l 

Flood 15 1.55 0.96 0.00 45.4 0.00 
Ebb 14 0.96 0.86 0.00 76.6 0.74 
Net 14 0.67 0.51 0.00 78.8 0.09 

Comparison 1 5 9 



Vertical stratification had a statistically significant but very small effect on the 
larval transport estimates (Table 3). The vertical stratification of larval 
concentrations contributed only 5-7% (flood, ebb) or 16% (net) to the 
difference in transport estimates. 

Table 3. Linear regression of the form y = ax, where y are transport estimates based on 
depth averaged concentrations c(t) derived from net B, and x are transport estimates 
based on stratified concentrations (B). Regression forced through the origin. 

slope R2 P-value s.e. test 
estimate slope=l 

Flood 15 0.95 0.99 0.00 3.6 0.00 
Ebb 14 1.07 0.99 0.00 19.9 0.02 
Net 14 IA6 ÇL99 0.00 23.0 0.01 

DISCUSSION 
A confounding effect is caused by the fact that fishing with the large plankton 
net (A) lasted max. 3 min per sample, whereas each sample with the small net 
(B) lasted 20-30 min. If larval distribution is very patchy this may cause a 
difference in concentrations obtained between the two methods.The small net 
levels down the peak abundances of larvae, and results in slightly lower 
concentrations although not statistically significant. The risk of net avoidance 
may have been larger in the small nets than in the large net, but this effect was 
probably counteracted by the larger risk of clogging of the latter. The risk of 
clogging was higher during ebb than during flood, due to higher current 
velocities. 

The large differences in transport estimates that were nevertheless obtained 
by A or B may be explained by the differences of the tidal period over which the 
integration took place. Although sampling duration over a tidal cycle was 
sometimes only 20 min longer for net A, this part might result in a difference of 
just one or two samples at the beginning of the flood (around LW slack) when 
concentrations were extremely high. 

The method applied in Chapter 2 appears very sensitive to sampling around 
LW slack. The effect of ignoring the heterogeneous vertical larval distribution is 
in the order of 5%, which leaves a difference of up to 50% in transport 
estimates between A and B. Stratified sampling results in serious under
estimation of the larval transport, and therefore method A seems more 
appropriate for estimating the tidal transport of flounder larvae. 
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