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Abstract

As part of the Norwegian SI-ARCTIC Program, in late summer of 2014 and 2015 acoustic data (18, 38 and 120 kHz) for the
estimation of the distribution and abundance of zooplankton and fish were collected from regions west and north of Svalbard, to
examine high latitude epipelagic and mesopelagic scattering structures. The deep scattering layer biological constituents were
determined from vertical and oblique hauls with zooplankton nets and pelagic trawls. There was strong patchy scattering in the
upper part of the epipelagic zone (<50 m) throughout the area due to 0-group fish that were particularly abundant west of the
Spitsbergen Archipelago and by copepods, krill, and amphipods. The distinct Off-shelf deep scattering layer (DSL) occurred
between 200 and 600 m and contained a range of larger longer lived organisms (mesopelagic fish and macrozooplankton). In
eastern Fram Strait, the DSL also included larger fish close to the shelf/slope break that were associated with Warm Atlantic
Water moving north towards the Arctic Ocean, but switched to dominance by species having weaker scattering signatures
further offshore. The Weighted Mean Depths of the DSL were deeper (WMD >440 m) in the Arctic habitat north of Svalbard
compared to those south in the Fram Strait west of Svalbard (WMD ~400 m) and the mesopelagic nautical area scattering
coefficient was a factor of approximately 6-10 lower around Svalbard compared to the areas in the south-eastern part of the
Norwegian Sea ~“62230’N. The DSL displayed a clear ascending and descending diel movement. The high-light WMD with
respect to backscattered energy was statistically deeper than the low-light WMD for the locations studied. This behavior of
the DSL was consistent both when the sun was continuously above the horizon and after it started to set on 1 September, and

both in open water and sea ice covered waters.
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Abstract SI-ARCTIC Study Area Methods

As part of the Norwegian SI-ARCTIC Program, in late summer of 2014 and 2015 acoustic data N R o U T e B 7 Acoustic data for distribution and abundance estimation of water
(18, 38 and 120 kHz) for the estimation of the distribution and abundance of zooplankton and ----- S & 89 ....... column plankton and fish were collected with calibrated EK60 echo
fish were collected from regions west and north of Svalbard, to examine high latitude epipelagic T =1 L A s S R NS sounder systems. The acoustic data were scrutinized during the two
and mesopelagic scattering structures. The deep scattering layer biological constituents were cruises, using LSSS (the Large Scale Survey System). The main tool for
identifying plankton / mesopelagics / micronekton (PMM) and fish was
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determined from vertical and oblique hauls with zooplankton nets and pelagic trawls. There was } AN 7 & i I |
strong patchy scattering in the upper part of the epipelagic zone (<50 m) throughout the area § 8 *;/ &;‘ﬁ ,z/” § S0 the frequency response. Trawl and net data were used to corroborate
due to O-group fish that were particularly abundant west of the Spitsbergen Archipelago and by - ;,4 ' s Y b = \ S, the interpretation of the acoustic data. The acoustic backscattering data
copepods, krill, and amphipods. The distinct Off-shelf deep scattering layer (DSL) occurred 3 A5 3 79 W _ in the reports were in the form of s, - Nautical area scattering
between 200 and 600 m and contained a range of larger longer lived organisms (mesopelagic sy 4/ R R coefficient (NASC) in units of m2 nmi2 (MacLennan et al. 2002).
fish and macrozooplankton). In eastern Fram Strait, the DSL also included larger fish close to A bﬁg}« » W AL M
the shelf/slope break that were associated with Warm Atlantic Water moving north towards the Y - | @ogﬁ}jz N 38 kHz acoustic records were summarized in 10 meter depth bins from
Arctic Ocean, but switched to dominance by species having weaker scattering signatures : éq‘omk o™~ o R "' q 77 S Do@\g i\ i the below the hull mounted tran_sducers to below 700 m and stored in
further offshore. The Weighted Mean Depths of the DSL were deeper (WMD >440 m) in the Arctic a— - 25 QW' 015 o 25 Excel spreadsheets. Matlab m-files were used to make plots of NASC
habitat north of Svalbard compared to those south in the Fram Strait west of Svalbard (WMD LONGITUDE LONGITUDE data as a function of time and space. The weighted mean Depth of the
~400 m) and the mesopelagic nautical area scattering coefficient was a factor of approximately Tracks of the Helmer Hanssen cruises 2014806 and 2015843. Left: The orange track has backscattering (WMD) was computed using the following equation:
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light WMD with respect to backscattered energy was statistically deeper than the low-light WMD day/might differences in the WMD data In the mesopelagic layer were compared. Arrows i - 4 < .7"5 4 L 4
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for the locations studied. This behavior of the DSL was consistent both when the sun was Northern Fram Strait 1 (NFS 1), Northern Fram Strait 2 (NFS 2), Northern Fram Strait 3 - S -
continuously above the horizon and after it started to set on 1 September, and both in open (NFS 3), Northern Fram Strait 4 (NFS 4), and Northern Fram Strait 5 (NFS 5). -7 N
water and sea ice covered waters. where z is the depth of interval |, S, is the NASC value for that depth

interval, and N is the number of depth intervals.

On SI-ARCTIC cruise 2014806, sequential thresholding was used to
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