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Overview

Study objective: to estimate incidental mortality

(IM) of uncaptured scallops using an autonomous
underwater vehicle

* Part 1 —-RSA 2014-2015

— Estimate IM and compare to values currently used
Effect of substrate and tow intensity (1 vs. 5 tows)

* Part 2 —-RSA 2017-2018

— Size-selective IM rates
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Gavia autonomous underwater vehicle

* ~3 hour battery life, 500 m depth rating
* Precise navigation enables replicate surveys

* Point Gray Grasshopper digital camera and Marine
Sonic side-scan sonar

Downward-facing camera Flash strobe Sidescan sonar
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Gavia camera and sample photo filmstrip 3
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Before-after-control-impact experimental design

> 1. Before >> 2. Control or >> 3. After >
Impact

* Pre-tow AUV mission * 0,1, or5tows * Post-tow AUV
» Digital images @ 2 fps * 1 bushel sized mission
1800 kHz HF side- » ~7 hours after
scan sonar tows
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Experimental design

Before

After

18 AUV missions per location

=1 tow

= 0 tows (control)

. =5 tows
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Image annotation summary

Images annotated in custom online system and stored in MySQL database

36 AUV missions (18 ETCA, 18 NLCA)

— ETCA: scallops counted
— NLCA: scallops counted and sized
— All scallops given a healthy or compromised rating

~172,000 total photos annotated
272,000 total scallops annotated (average of ~7000 per AUV mission)

40 trained student annotators over the past 3 years
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Incidental mortality calculation

(compromisedt compromisedo) 00
C = *
total, total,

IM calculated from images within the dredge
path only

 Removed “untreated” images from the sample

Dredge scars visible in side-scan image
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Recognizing Mortality

Healthy scallops

Compromised scallops

* Training set of
100 scallops

* |M varied among
annotators +/- 3%

Figure 3. Examples of healthy, undamaged scallops (A-C), and damaged
scallops from the project imagery database. Annotations of compromised
scallops included individuals that were punctured (D), crushed (E), broken
(F-H), or inverted (I).
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A Compromised Scallops (%)

Errors are se

Part 1: Incidental

mortality
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Comparison to existing mortality estimates

Sandy

Hard bottom

Fishery model

Literature

Study mean

10%

< 5% (Murawski and
Serchuk, 1989)

2.5 +2.2%

20%

15-20% (Caddy,
1973)

7.9 £3.9%
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Part 2: Shell height measurement

* Re-annotated images
from the NLCA with
respect to size

* Measured shell height
using line tool

* Heights were adjusted
per photo with respect
to AUV altitude

* Mean =2.3 mm per
pixel

12
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Incidental mortality by size class
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n = 21 annotators
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All annotators
(n=21) annotated a
subset of 562
photos containing
~400 scallops

Similar
distributions
among annotators

Mean SH sd = 4.7
mm (<2 pixels)

Smaller scallops
more difficult to
measure

Total scallop counts
varied +/- 10% "
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Annotator uncertainty

All annotators (n=23)
annotated the same 5
scallops 10x

Mean sd per annotator =
4.4 mm (~2 pixels)

Mean sd per scallop = 8.2
mm (<4 pixels)
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A Compromised Scallops (%)
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Incidental mortality
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Implications

IM estimates lower than those currently used
— Support estimates used in fishery models

IM consistently higher at hard-bottom sites
Shell height does not appear to be a factor

More information at:

Estimates of Sea Scallop (Placopecten magellanicus) Incidental Mortality from
Photographic Multiple Before — After-Control—Impact Surveys

Author(s): Danielle M. Ferraro, Arthur C. Trembanis, Douglas C. Miller and David B. Rudders
Source: Journal of Shellfish Research, 36(3):615-626.

Published By: National Shellfisheries Association

https://doi.org/10.2983/035.036.0310

URL.: http://www bioone.org/doi/full/10.2983/035.036.0310
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Ongoing work

2017 field season:
— Targeted hard substrate in Closed Area |
— 3 sites; 18 AUV missions; ~14,000 images per mission

— Deep learning with YOLO2 to augment human annotations

18
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View image metadata

File: /data/wvew/vivew-
robots/S
callops/2015/20150711_
IM/files/images /201507
11121730/ frame 027723 _1
436617051_273155 ppm
Altitude: 40.815 (m)
Depth: O (m)

Heading: -69.1523340167
(deg)

Lat: 40°48.902624N

Lon: 069°09.140041W
Pitch: 343.98

Roll: 69.524200000000
Surge:

Sway.0.55163

Date:

Leg image: 1of 605

: University of Delaware Robotic Discovery Laboratory

© 2015 University of Delaware Robotic Discovery Laboratory

Objects:

line, 699, 347, 708, 394, 0, , Scallop,

Remove selected object
» Un-highlight selection

: \ Edit selection

Image: Bed Type:
. Image Clarity:
° Has Scallops?

Submit All  Logout
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Dredge Scars
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Before

1 tow

5 tows
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