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Zooplankton Biomass and Size Estimation Using
a Multi-frequency Acoustic System
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High- and multi-frequency acoustic systems can measure a zooplankton patch successively and estimate
the spatial distribution and abundance of zooplankton according to size using a multi-frequency inversion
(MFI) method. This study measured zooplankton distribution to a depth of 150m using a multi-frequency
acoustic system (TAPS-6), installed on a CTD system with a fluorometer and analyzed it using the MFI
method. Simultaneously, zooplankton samples were collected by north pacific standard (NORPAC) net to
confirm the species composition. The results showed that the combined method is valuable for estimating
the zooplankton profile in detail and investigating the relationship between the zooplankton and phytoplankton

profiles.
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Fig. 1. Multi-frequency acoustic measurement system (TAPS-6, Tracor acoustic profiling systems). (A) is the rear face where
depth sensor, temperature sensor, and sevcral port are arrayed, (B) is the charger and I/O box, (C) is front face where
six transducers are arrayed, and (D) is side view of TAPS-6.

Table 1. Specifications of multi-frequency acoustic measurement system (TAPS-6) to measure zooplankton abundance

Frequencies 265, 420, 700, 1,100, 1,850, 3,000 kHz
Beam width 5.7, 58, 6.1, 4.5, 4.6, 4.2°
Pulse width 336 us

internal memory 2 Mbytes (30,000 samples)
NiCad (life about 8 hr)

150 mm dia.x700 mm long, 16 kg

Internal battery
Case size and weight

Cast or Instrument mode(observe ca.1.5m, 2L)

Survey modes Sounder mode (max. 35.4 m, min. transmitting interval 60 sec)

Calibration mode (optional) Transmitting interval (0.5 sec), Sampling rate (98 usec)

Sensors Depth, Temperature, 2 external sensors

Analysis Matlab program
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Fig. 2. Field experiment site in Sagami Bay, Japan.
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