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Fish vertical distribution and marine mammal co-occurrence off Cape Hatteras, NC

Rachael Aber! and John K. Horne?*
1Department of Environmental Studies, University of Portland ’School of Aquatic and Fishery Sciences, University of Washington
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Echogram with -70 dB threshold. Data spans from March 9- August 31 2016 Echograms from both transducers (one facing upwards, one facing downwards) are dlsplayed A resample Varlable was used to generate mean value of every 20 pings.

Introduction: Analysis:

Mesopelagic (mid-water) fish are important components

Table 1. Four metrics used to characterize vertical distribution of fish.
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Echoshounder and hydrophone measurements were used ) [h) V L
to characterize vertical distributions of potential prey and J sy (2)dz S Al "M . i"\" I il +
relative abundance of 7 marine mammal groups in the Dispersion Inertia J(CM — 2)?s,(2)dz LI “l BU dﬂ.
water column off Cape Hatteras, NC. Co-occurrence of the [ s,(2)dz W B
‘_EWO grogps was used as an index of predator-prey Patchiness Aggregation index f Sy (Z)ZdZ Figure 4. Number of Odontocete vocalization occurrences per approximately 6-hour
Interaction. ( f 5,(2) dz )? tidal bin visualized as a function of Julian day.
Hycrophone ps——_ v Table 2. Correlation matrix of fish Table 3. Correlation matrix of fish

~1.5m x ~1.5m x ~1.5m
~200 kg dry weight
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densities and marine mammal
occurrences with fish density
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occurrences with fish density

Objective;

Vibration Isolators

Characterize potential predator-prey
interactions by comparing passive
and active acoustic data.

Methods:

Passive acoustic data

Data was collected from a HARP
(High-frequency Acoustic
Recording Package) (Fig. 1). Counts
of vocalization occurrences were
supplied by Dr. Doug Nowacek,
Duke University. Counts were
separated into species groups and

binned in 4 tidal categories using
NOAA's TEC2789 tide station.

Active acoustic data

Data was collected using a 70 kHz
WBAT echosounder on the Duke
mooring (Fig. 2a,b). Upward and
downward looking channels were
calibrated using a calibration
sphere and theoretical
measurements. Data quality
control and export was completed
in Echoview. Fish density
distribution data was characterized
using four metrics (Table 1).

~10m above seafloor
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Fig. 1. Diagram of the HARP

(source: Wiggins and
Hildebrand, Scripps
[nstitution of
Oceanography)

Flg 2A. Upward fa(:lng
transducer mounted on the
top of the mooring sphere.

Fig. 2B. The Duke Wizard
deployed off Cape Hatteras.
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Figure 3. Four metrics plotted as 6-hourly averages visualized as a
function of Julian day.

distribution metrics and

environmental variables at daily

environmental variables at 6-hr

resolutions. resolutions.

D iscussion:

- The fish and zooplankton density index Sv (-90 dB) was
significantly correlated with the fish density index Sv (-70dB). Fish
distribution indices CM (-70dB), I (-70dB), IA (-70dB) were
correlated with the fish and zooplankton density index Sv (-90dB)
at the 6-hour resolution.

- There were fewer than expected (2/7 daily resolution; 1/7 6-
hourly resolution) significant correlations between the number of
marine mammal occurrences and the potential prey field density.
There were no significant distributional correlations when there
were significant density correlations.

- At both resolutions, Cuvier’s and Gervais’ beaked whales and
Sperm whales were correlated with salinity and/or water
temperature.

-Further research is necessary to determine whether metrics of
preyfield density influence the occurrence and potential foraging of
Odontocete marine mammals.
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