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Recording acoustic data in the twilight and midnight zones at close range
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Abstract — The twilight (200-1000 m depth) and midnight (1000-2000 m depth) zones are still nowadays one of the most
unexplored places on earth, despite hosting one of the most diverse and biomass-rich environments. Active acoustics is one of
the most employed techniques to investigate the twilight zone but vessel-borne echosounders are limited in depth due to signal
loss with time. To overcome this limitation new acoustic devices are being progressively designed and deployed at depth. Since
2014, the Spanish Institute of oceanography (IEO-CSIC) and the Institute of Oceanography and Global Change (IOCAG-
ULPGC) have been collaborating in the fine-tuning of a new acoustic instrument attached to the rosette able to endure
pressures at 6000 m depth. A recent publication presented results from the initial surveys and some recommendations. This
article provides further descriptions and recommendations.
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1. INTRODUCTION

The twilight and midnight zones are inhabited by a large biomass of mesopelagic fishes targeted by many monitoring
programs [1]. Recent advances in active acoustics have unveiled the existence of bathypelagic deep scattering layers that
are hard to detect from a vessel echosounder [2,3]. Machine learning techniques such as unsupervised neural networks
allow discerning general acoustic typologies [4] but are limited by the large volumes recorded far from the vessel at
depth. A new acoustic device able to reach 6000 m of depth was presented in [5]. This article provides more technical
and practical information useful for its deployment.

11. EQUIPMENT

The acoustic device (Acoustic Zooplankton Fish Profiler or AZFP, ASL) is a 50 kg, low cost device made up of a0.17 m
diameter x 1.0m length cylinder and transducers from 7 to 12 degrees (Fig. 1). Data is stored in a compact flash (special
military cards resistant to vibrating platforms are recommended). Maximum ping rate is 1 Hz and thus slow rosette
deployments are recommended to increase vertical resolution. A 3.3Ah rechargeable battery is inserted within the
cylinder and allows short deployments such as rosette casts. A/D Digitization rates of 64, 40, or 20 kHz and pulse lengths
of 100 to 1000 ms are available.
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Fig 1.Above: Four transducers (38, 125, 200 and 455 1o
kHz from left to right) of the and cylinder holding 1200
electronics and including the battery. Right: Echogram 1300
recorded at 38 kHz in Cape Blanc (Northwest Africa). 1282
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111. CHALLENGES

Vertical acoustic profilers are usually deployed with a vertical orientation [6], although horizontal deployments have
been reported, particularly in rivers or lakes with shallow water columns [7,8]. While the side-recorded echogram
provides a continuous image as well as information on avoidance derived from gradients with distance to the device [9],
it also inherits acoustic uncertainty due to orientation variability. Acoustic devices need to be calibrated in the same
conditions that are employed but the deployment of a calibration sphere on the side of the rosette at large depths is
logistically complex. One of the challenges encountered in data processing was the elimination of noises and
interferences. Although several published techniques are available [10], oblique bands of interferences caused by the
altimeter are hard to eliminate [5]. Single beam transducers provide a mean scattering value that can be employed for
dense layer analysis but do not correct the acoustic beam pattern and are thus less suitable for discrete target studies
[11,12]. Platform vibration also introduces a ‘ringing noise’ area on the first meters of the echogram and may potentially
increase avoidance.

1V. FUTURE

While this instrument provides invaluable information on deep waters, the identification of the detected species
requires some ground-truth data difficult to obtain from net samplers. High-resolution cameras seem to be the best
potential combination but semi-transparent deep species are hard to identify. In order to reduce noise and avoidance,
deploying the instrument on a small independent structure is desirable. A deepwater calibration facility is also highly
recommended.
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