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1. IntroductiOil

1.1 Terms of references

The Study Group worked by correspondence according to ICES Council Resolution
1994/2:54 on the following term of references:

a) evaluate results of recalibration of Gulf III type sampIers in current use in ICES
coordinated surveys;

b) assess the implications of recalibration on historical data base;

c) define a standard procedure for in situ calibration of flow meters in present use;

'.

d) evaluate available information on non-intrusive means of measuring volume filtered by
plankton sampIers;

Activities required to address these terms of references have been carried out with financial
support through a "Concerted Action" project of the EU. On the basis of existing standard
equipment and two new prototypes of flowmetcrs for non-intrusive means of mcasuring
volume filtercd. two types of calibration trials have been carried out: 1) Towing tank
experiments started last year tor comparative calibration of three basic types of Gulf III
sampIers have been continued according to the demands specified in the previous Study Group
Rcport (Anon. 1994). 2) Aume tank experiments employing Laserl Doppler method for
measuring flow profiles have been taken up for comparing the Gulf III and Bongo type
sampIer, and for assessing the new non-intrusive 110w meter devices. According to restrictions
in the availability of the equipment, personal and working time in the tanks, the timing of the
trials did not yet allow any final analysis of the obtained results. Thus, the terms of references
b), c), and e) require further discussions, which are planned to be taken up during coming
meetings of the "Concerted Action".

e)

1.2

decide on revisions to be made in the design of standard sampIers for ichthyoplankton
surveys.

Participation

•

•InfOlmation and contributions for presenting rcsults and discussions related to the terms of
references wcre communicated to thc Chairman (D. SCHNACK, Germany) bya great number
of participants of the "Coneerted Action" project and the following members of the Study
Group:

G. ELTINK
1. NICHOLS
M. REPECAUD

The Netherlands
UK
Francc

2 Calibrations in towing tank

For comparing thc tiltration efticiencies 01' the three basic Gulf III types reguIarly used in leES
coordinated ichthyoplankton surveys. it had heen decided previously (Anon. 1993) to curry
out standard format calibration tests for the English, the Dutch and the German models of the
Gulf III sampIer in a towing tank at Hamhurg. The 110w profile across thc mouth opening
should be measured precisely in thc entrance plane hy empIoying a miniaturc tlowmcter
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(Miniflo). It was acccptcd that at the cdge of thc nose cone the Miniflo measures would
probably iriclude abias. duc to thc cxpccted mlrrow gradient in thc current at this placc ririd
the ,dimension of thc impeller of 10 mm in diameter. Also the direciion of flow mighi be
critical at thc edge when measurcd by an imreller. Tbe achieved calibration factors could thus
be slightly biased but they should be comparablc among thc thrcc sampIers testcd. The more
accurate means of calibration by Laser! Doppler measurements. is very expensive und had io
be restrictcd to trials wiih one Gulf III srimpler only. which was coinpared to a Bongo type net
ris explained in seetion 3.
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A final decision on correction values required for the historieal database has to be made on the
basis of a complete analysis of the results from the towing tank trials and after having an
unbiased measure of filtration efficiency available from the Laser! Doppler measurements (see
below).

3 Laser Doppler measurements in flurne tank

Within the frame of the "Concerted Action" it was possible to conduct trials in the HYKAT
flume tank at the Hamburgische Schiffbau-Versuchsanstalt, HSVA, using a Laser! Doppler
system for measuring the flow profile across the mouth opening of the English Gulf 111 model
and a bongo type net in different configurations. Two new non-intrusive means of measuring
the average flow velocity through the net entrance could bc evaluatcd in parallel, so that the
obtained valucs can be compared to integrated value from the Laser! Doppler profiling
measurements.

3.1 Methods

The HYKAT flume is a large circulation tunnel designed for hydrodynamics and cavitation
measurements. The test section of the tunnel is 2.8 m wide, 1.6 m high and 11 m long. The
flow speed can be regulated up to 12.6 in!s. DUting measurements the top of the chamber is
closed by a Ud to which the test-objects are mountcd. The experiments can bc watched
through windO\vs in the side walls, through which also the laser measuremerits are made.

The two new non-inU'usive methods for measuring volume of water filtered by plankton nets
are based on acoustic and dectromagnetic principlcs respectively. Both require a tube like
entrance to the net, so that the nose cone of the Gulf III sampier had to bc modified
accordingly by adding a cylindrical part in front. The experimental design as initially planned
for tcsting the two plankton sampier types included 27 configurations for each sampier and 12
Laser/Doppler (UD) point measurements for each configuration on a vertical transact of half
the diameter across the entrance area. The points, which related to a control volume of 004
mm diameter, werc set 2 to 3 mm in front of the entry plane; the intervals along the transact
were selected to represent ascries of annuli of cquivalent areas. The different configurations
of the sampIer included three means of flow measurement to be tcsted (standard mcchanical
flow meter, acoustic and electromagnetic device); three flume speeds and three net stages
(standard, 50% and 75% clogged). Duc to restrictions in the available flume time, the 50%
clogged net was not used and only median speed runs were done with the 75% clogged nel.
The acoustic sensor was tcsted only on the Bongo sampier and with standard net only.

3.2 Results

Despite the given resuictions, sufficient data were collected to describe the 110w patterns into
the mouth openings 01' each sampier and also to evaluate the efficiency of each of the
measuring devices testcd. The data have not yet been fully. analyzcd and no final conclusion
can be draw at this stage. However, some differenccs were already noted between comparable
MiniOo profiles of the Gulf III from towing tank trials and those obtained with the UD
system. They suggest that the MiniOo calibrations may have underestimated the volume
accepted by the sampiers.

Moreover, it can be stated lilat both lhe eiectromagnetic and acoustic devices worked well and
appeared to produce consistent llow profiles ovcr the range of conditions testcd. The
prototype of the acoustic system gave rcliable results even lhough adjuslmcnts werc made in
bOlh receivcr sensitivilY and transmittcr powcr for the use in the HYKAT flurne, where
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reverberation in the enclosed space required the receiver sensitivity to be reduced
substantially. Tests of the system in open sea conditions and adjacent to ships hulls, manna
pontoons etc. have shown no false signal pick up from potentially reOective surfaces using full
signal strength and receiver sensitivity. The present prototype will have to be ruggedised and
the transceiver housed in a pressurised underwater housing. An example of the logged output
from the system used as a Bongo with net is shown in Figure 1.

Acoustic system and Bongo with net
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Figure 1. The results from the acoustic system in the flume at a speed of 2.~5rn/s

with net attached. The graph was plotted using the analogue data output from the
Acoustic Doppler system and was obtained through modifications to the electronic
circuitry. (the normal output is a frequency output).
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Fig 1. shows a typical output from the system mounted on the Bongo Net.
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The electromagnetic device tested is a variant of the flowmeter developed for the Continuous
Plankton Recorder system. The sensor consists of a coil which generates a magnetic field in
the water. A pair of pins in contact with the water detect the voltage generated by movement
of the water through the magnetic field. The unit is powered via the data lead. For the purpose
of the trials the output data from the unit were stored in a PC for aperiod during the runs.
This was initially done using different low pass filter I data rate settings. Figure 2 presents an
example output from the system mounted to a Bongo nel.

For regular use the voltage output would bc processed to produce a digital number
proportional to the flow rate. A data logger would be used which would average 10 or more
outputs to reduce the noise.

4 Conclusion

In general, both new non-intrusive flowmeter systems seem to offer favourable alternatives to
standard meehanical flowmeters. A more definite conclusion considering also the sensitivity to
chances in the flow profile across the sampIer entrance, e.g. due to clogging, requires a
complete analysis of the measurements first. The adequacy for the use in routine survey work
will then have to be tested at sea.

The recalibration of the three basic Gulf BI type sampIer in present use did not indicate
substantial differences in the filtration efficiencies among the sampIer in their configuration
used for routine survey werk. However, differences in the flowmeter calibrations and assumed
sampIer efficiency seem to bc substantial and may require a corresponding correction of the
histOlical database on fish egg and larval abundances. As the data analysis has not yet been
completed, the telms of references a), b), and d) have been addressed in this report on a
preliminary basis only. The final results will be discussed in the frame of further meetings of
the "Coneerted Action". This basis will provide then a suitabel basis for reasonable discussions
on the terms of references c) and e) .
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