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Mike Byerly, Josh Mumm, Kenneth Goldman
Alaska Department of Fish andame

SUMMARY

The Alaska Department of Fish and Game
(ADFG) has conducted visual surveys for
lingcod andhe demersal shelf rockfish
complex With primary emphasis on
yelloweye rockfishin coastal waters of
northern Gulf of Alaskaince2005 TheDSR
complex includes yelloweye, canary, China,
copper, rosethorn, quillback, and tiger
rockfish.TheROWButtercup a large
observation class ROV is owned by ADFG
and has been used to conduct these
surveys Strip transect sampling was used
in earlier surveys Hdulistance sampling
methodsare currently used to estimate
density. A series of index sites on the scale
of 150 to 400 krhare sampled on a
rotational basis to track local abundance
Index sites represent a spectrum of harvest
histories from de facto reserve to high
harvest and are located on rocky banks or
coast lines separated by deeper glacial
fjords.

AT A GLANCE

SWRVEY AREA

N

Figure 1. Map of surveyindex sites for ADF&G
Central Region

METHODS




RESULTS

We have completegevenROVsurveys thus
far at five differen sites. The 2013 survey
was the first to revisit a survey site and an
earlier survey was conducted to test for
responsive movement effects and quantify
GKS wmnmx: RSSO

density estimateamong sites have ranged
from 15¢ 21 % 6r yelloweye rockfish and
21 ¢ 33% for lingcod. The more patchy
distribution of lingcod contributed to the
lower precision. Significant differences
have been detected between sites
indicating adequate power to detect
differences in spatial distribution.

MANA@EMENT

Survey data have been used in various contexts
to inform management decisiondAbundance
and biomass estimates coupled with area
specific harvest have been used to estimate
exploitation ratefor sites sampled.
Abundance estimates from Resection

Bay were used to evaluate harvest rate
output from a spawning biomass per recruit
model. The goal with the current survey
approach is to use abundance and biomass
estimates as a tuning index within a region
wide population dynamics model.

FUTURBIRECTIONS

Simulations utilizing data collected over the
course of this program will be done to
evaluate sampling design, sample size, and
appropriate scale of sampling sites. Thus
far rocky seafloor features have been
delineated for areas where multibeam
sonar data exists while preliminary
delineations have been completed for
single beam / lead line surveyed areas. We
will be evaluating the precision and
accuracy of rocky substrate classification
with the goal of delineating rocky seafloor
features for #l of Central Region. This in
combination withsimulation results will

RSUSOuUIl 0Af Auﬁnthlmﬁl

help us reevaluate our current program and
possibly increase the spatial scale of our
surveys. A machine vision stereo camera
system utilizing a new fiber optic tether was
added to the ROV in 2013. This was a large

tech th t till st
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the 2014 survey season.

Figure 2. Buttercup showing forward and beIIy
cameras Not shown are stereo cameras and
auxiliary light frame.

CONTACT

Mike Byerly, Fishery Biologist

Alaska Department of Fish and Game
3298 Douglas PI

Homer, AK 99603

(907)2358191

COLLABORATORS
SoutheasRegion ADFG

(Kristen Green, Jennifer Stahl, Martina
Kallenberger



Kristen Green, Jennifer Stahl, Martina Kallenberger
Alaska Department of Fish and Game

SUMMARY SURVEXREA

The Alaska Department of Fish and Game
(ADFG) has conducted visual surveys for the
demersalkhelf rockfish (DSR) complex in
Southeast Alaska since 1989. The species
complex includes yelloweye, canary, China,
copper, rosethorn, quillback, and tiger
rockfish. Yelloweye rockfish account for
approximately 96% dbdSRharvest and
stock assessmentiscused primarily on
assessing yelloweye biomass. Stock
assessment surveys were conducted using
the Deltasubmersible from 1982009, but

Figure 3.cMap of survey locations: (East Yakutat

since 2012, a remote operated vehicle :
ROV) R/\B h P b d (EYKT), Northern Southeast Outside (NSEO), Central
( ), uttercup has been used. Southeast Outside (CSEO), Southern Southeast

Distance sampling methods using line Outside (SSEO).
transects are used to estimate yelloweye

rockfish density with the ROYelloweye M ET H O D S
rockfish biomass estimates are used to
determine an aceptable biological catch
for the DSReomplexfor the commercial and
recreational fisheries.

AT A GLANCE




RESULTS FUTURE DIRECTIONS

ROWisualsurveys were conducted in 2012 In 2014, an ROV survey will be conducted in
and 2013. Density estimates were similarin ~ the NSEO and EYKT ragement areas,

magnitude to submersible surveys: which will completd  Fdzf t & Oé Of S¢
752yelloweyerockfisikm? in CSEO in 2012 survey work in the four management areas
and 986 yelloweyeockfishkm?in SSEO in of the Eastern Gulf of Alaska. Visual surveys
2013. ©@efficient of variatiorestimates will be conducted as time and funding
indicate reasonable pmsion in density allows in each management area. In the
estimates {3%to 22%). Probability future, visual surveyndices of glloweye
detection models were obtained that fit the rockfish abundance will be incorporated
distancedata well. There was no indication into an aye structured assessment model

of yelloweyerockfishattraction or along with total catch, age, weight, length
avoidance behavior from examination of and maturity datato determine yelloweye
frequency histograms of fish distances or rockfish biomassWe also plan to explore

fish behavior from video. using fish length data collected frometh

MANAC.E'\A E NT ROV to calculate biomass using length to

weight relationships.

The State of Alaska has nagement [~ \ F.
jurisdiction for DSR stocksit to 200 nm in gas \ o
the Eastern Gulf of Alaska. ADFG is Wi |

responsible for the assessment and
management of DSR and submits a Stock
Assessment and Fishery Evaluation (SAFE)
report annually to theNorth Pacific Fishery
Management Council (Council). The SAFE is
reviewed by the Groundfish Plan Tedatime
Science and Statistical Committee, and the Figure 4.cR/V Buttercup deployed off Cape
Council. The Council setsaal allowable Edgecumbe, near Sitka, Alaska in 2012.

catchfor DSR, which issed to sgt guideline CONTACT

harvest levels for the commercial and

Kristen Green, Groundfish Project Leader

recreational fisheries. The visual surveys Alaska Department of Fish and Game
described above are the basis of the stock 304 Lake Street, Room 103
assessment, but commercialiry catch Sitka, AK 99835

per unit effortand age, length, weight, and (907) 7472683
maturity information are also considered.

COLLABORATORS
Central Region ADFG

(Mike Byerly, Josh Mumm, Ken Goldman)



ClaudeDykstra
International Pacific Halibut Commission

SUMMARY

Thelnternational Pacific Halibut
Commissior{IPHQ has conducted
extractivesurveys for thenanagement of
t - OAFAO KI t Aodz
setline surveys have been conducted
annually in depths of 2275 ftm along the
continental shelves of Oregon, Washington,
British Columbia, and Alaska, extending into
the Bering Sea (Figure 1)l Ralibut are
measured, legal sized halibut are sampled,
and a subset of juvenile halibut is sacrificed
for biological data. Incidental catch of other
species are generally subsampled for
enumeration, and in some cases for
biological sampling. In someeas full

species accounting occurs, and biological
information is collected for certain species

in cooperation with state and federal
agencies. Video and DIDSON sonar imagery
have been collected for hooking success
classification in the form of independe
experiments (not part of the annual
systematic survey).

AT A GLANCE

ARy 0S|

SURVEY AREA

Figure5.cMap of survey locations:4A: CA, OR, WA,
2B: BC, 2C: southeast AK, 3A: central GoA, 3B:
western GOA, 4A: southern Bering, and eastern
Aleutians, 4B: western Aleutians, 4CDE: northern
Bering Sea

METHODS




RESULTS

Survey Catch: standardized survey
information is used as an index of
abundance and is used in concert with data
collected from the commercial and
recreational fleets.

DIDSON: observations of bait attack rates
and hooking success coupled with size
estimaion feed into hooking success
estimations (Figure 2).

Video: observations of bait attack rates and
hooking success coupled with size
estimation feed into hooking success
estimations.

MANA@EMENT

The International Pacific Halibut
Commission (IPHC), origilyatalled the
International Fisheries Commission, was
established in 1923 by a Convention
between the governments of Canada and
the United States of America. Its mandate
is research on and management of the
stocks of Pacific halibuH{ppoglossus
stenoleps) within the Convention waters of
both nations.

The IPHC conducts numerous projects
annually to support both major mandates:

stock assessment and basic halibut biology.

Current projects include standardized stock
assessment fishing surveys from northern
California to the end of the Aleutian Islands,
as well as field sampling in major fishing
ports to collect scientific information from
the halibut fleet. In conjunction with these
ongoing programs, the IPHC conducts
numerous biological and scientific
expeliments to further the understanding
and information about Pacific halibut.

FUTURE DIRECTIONS

Commercial and recreational capture
records indicate that fishing occurs outside
of standard survey depths during the time
of our surveys. Expansion of the surweto
waters shallower than 20 ftm (up to 10 ftm)
and deeper than 275 ftm (down to 400 ftm)
following the 10 nm x 10 nm convention are
planned coastwise over a 5 year period.
This will allow calibration of catch rates into
those unsurveyed areas. Hoogisuccess
rates to be further studied using GoPro
cameras on larger sized halibut to occur in
2014.

xxxxxxxxx

o~

Figure6. DIDSON hooking success study schematic
(2007).

CONTACT

Claude DykstreSurvey Manager
International Pacific HalibuBommission
2320 West Commodore Way, Suite 300
Seattle, WA 98199287

(206) 634-1838 ext. 7662



Fisheries and Oceans
Canada
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K. Lynne Yamanaka

SUMMARY

Rockfish Conservation Areas (RCAs) were
established as a spatial fishery management
tool to protect a portion of the inshore
rockfish stocks from harvest (DFO 2002).
This management measure, together with
reductions in fishing mortality,
improvements to catch monitoring and
stock assessment were the pillars of an
inshore rockfish conservation strategy
initiated by DFO in 2002 (Yamanaka and
Logan 2011). Over five years, 169 RCAs
were established coastwide in B.C. meeting
the targets of 20 to 3@ercent of rockfish
habitats protected from fishing activity.
Video survey methods were developed and
research surveys conducted between 2009
and 2011 initially to establish a baseline of
data on nearshore redish abundance and
their associated habitatand then to

monitor the efficacy of the RCAs in
protecting a portion of the rockfish stock
from harvest.

AT A GLANCE

Department of Fisheries and Oceans Canada

SURVEY AREA

Figure7. Map of the southern portion of British
Columbiashowing the Rockfish Conservation Areas
in green and the ROV survey tracks in red

METHODS




MANAGGMENT

Since the establishment of the RCAs,
discussions have focused on whether these
RCAs or closed areas contribute to the
overall stock (do RCAs work?) and how to
W{i NS I G-lasel spatitl im&h&gement
tool, such as RCAs,artraditional
populationbased fsheries stok
assessment (Field et al. 2006Dhis project
will primarily investigate the efficacy of
RCAs as a spatial management tool and
secondarily consider how or if these RCAs
and their benefits (if any) could be
incorporated into inshore rockfishack
assessments. To evaluate the efficacy of
RCAs, research and analyses will be
conducted using the 20@2011 video data
combined with habitat maps derived from
remotely sensed acoustic data (Yamanaka
and Flemming 2013). Rek$h densities

will be deermined using strip transect
methods over various habitats and
compared within and adjacent to RCAs.
RCAs are removed from coastwide survey
frames and hence do not contribute data
into traditional population stock
assessments. However, if the RCAs are
working as hatcheries for fish stocks, with
spilkover of recruits into fished areas, how
could this be incorporated into traditional

stock assessment? New spatial approaches

to stock assessment integrating visual data
from both within and adjacent to RCAsd
using habitats maps to project biomass over
larger areas will be investigated.

CONTACT

K, Lynne Yamanaka

Inshore Rockfish Program Head
Pacific Biological Station
Fisheries and Oceans Canada
Nanaimo, B. C. VOT 6N7

(250) 7567211
Lynne.yamanaka@dfmpo.gc.ca
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Figure 8. Phantom ROVdeployed off the CCGS
Vector, near Nanaimo, B.C. photo: W. Carolsfeld

DFQO2002. Towards an Inshore Rockfish
Conservation Plan: A structure for
consulation. DraftFebruary 2002
36 p.

Field, J.C., Punt, A.E., Methot, R.D. and
Thomson, C.J. 2006. Does MPA
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' 3aSaaySyiaQK CAa
7: 284302.

Yamanaka, K.L. and R. Flemming. 2013.
Development of spatial
management tools to address
fisheries conservation concerns for
quillback rockfish§ebastes maliggr
in British Columbia Canada. GIS
Spatial analyses in Fishery and
Aquatic Sciences Vol 5: 16214 p.

Yamanaka, K. L. and G. Logan. 2010.
Developing British Columbia'’s
Inshore Rokfish Conservation
Strategy. Marine and Coastal
Fisheries: Dynamics, Management
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Fisheries and Oceans
Canada
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SUMMARY

DFOCanadaWorld Class Tanker Safety

System Benthic Habitat Mapping

Sarah Davies, Jessica Finney, James Pegg, Wolfgang Carolsfeld, Lisa, Lacko, Graham Gillespie
Fisheries and Oceans Canada

The transportation of oil and hazardous
and noxious substances is expected to
increase along the coast of Canada. In
anticipation of these changes, the
Canadian government has implemented
a multi-agency World Class Tanker
Safety System research program that is
dedicated to improving and
strengthening the current tanker safety
system and emergency response. As a
part of this program, Fisheries and
Oceans Canada (DFO) Science has
been tasked with mapping benthic
ecosystems in areas that may be
impacted by increased tanker traffic and
potential spills. One component of this
work will involve ROV surveys along the
North coast of British Columbia (B.C.)
onboard the CCGS Vector in September
2013 and May and September 2014.
Surveys will be conducted between 50-
300 m. Data collected from these
surveys will be compiled and used to
address objectives listed below.

Goal:

1 Map benthic ecosystems along
proposed tanker
North coast

I’OUt
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Specific objectives:

1 Groundtruth benthic substrate
classification derived from multibeam
and backscatter data;

1 Develop list of benthic species
observed;

1 Identify species community structure;
and

1 Model distribution of species that are
harvested by commercial,
recreational, or Aboriginal fisheries,
as well as species of concern.

SURVEY AREA

Depth (m)
pm  High: 0
S Low : -557

0510 20 \
[ = = L

ure 1. hglgp of stu for the
rid dl Tan@s/ &t Syst

mapping project.
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AT A GLANCE

Survey frequency: Three times
(September 2013; May 2014;
September 2014)

Survey initiated: 2013

Survey goal: Benthic species and
habitat mapping

Current vehicle: ROV (Phantom)

Make/Model: Deep Ocean Engineering

Phantom HD 2+2

Target species: Invertebrate species
that are harvested by commercial,
recreational or Aboriginal fisheries &
species of concern

Unit of measurement: Count

METHODS

Survey design: Random stratified
Depth surveyed (m): 507 300 m

Camera type: MiniZeus from Insite
Pacific; Cyclops

Camera definition: 1080i video (HD-
SDI), 8MP still photos

Data recorded: Hard drives
Vehicle lights: LED

Sample unit: Line transect
Length/time of unit: ~200m

Max sea state: 4-6 0

Habitat reviewed? Yes, from video

Video review software: Video Miner

13

RESULTS

A preliminary survey was completed in
September 2013. Initial analysis from

that survey has not yet been completed.

However, personal observations

suggest that there are different species

assemblages on opposite sides of

channels, possibly due to tidal or current

influences. Planning for the May and
September surveys is currently
underway.

MANAGEMENT

This project is part of a multi-agency
approach to improve tanker safety and
di saster response
coast. Results from this project will be
used by first responders to focus
emergency response resources on

habitats and/or species deemed to be at

greater risk in the event of an oil spill
along the proposed tanker route.

FUTURE DIRECTIONS

al ong

In the coming years additional surveys
will be conducted in other areas of the
B.C. coast that could be impacted by
increased tanker traffic and/or spills.

CONTACTS

Sarah Davies

Pacific Biological Station
Fisheries & Oceans Canada
3190 Hammond Bay Road
Nanaimo, B.C. V9T 6N7
Canada

(250) 756-7124



Visual Survey Workshop

WDFW Rockfish Critical Habitat
Groundtruthing in Puget Sound

Robert Pacunski, Dayv Lowry, Jennifer Blaine
WashingtonDepartment of Fish andVildlife

SUMMARY

Marine Fish Science staff from the Washington
Department of Fish and Wildlife (WDFW) have
conducedvisual surveys dienthichabitats in
Puget Sound since 1994. These surveys have
focused primarily on the distribution and
abundance of rockfish, greenling, and other
structure-oriented fishes. From 1992004 a
drop-camera system was employed but was
limited to depth)Km 1 n  I/F 2DBhis&ofa
remotely-operated vehicle (ROV) rated to 1000
feet began providing the ability to reach 99% of
the Puget Sound seafloor. Habitat data collected
from surveys has been used to groundtruth
potential habitat maps created from multibeam
echosounder (MBES) surveys (Figurénign

effort to model critical habitat associations and
use patterns, especially those of Elsted Puget
Sound/Georgia Basin bocaccio, yelloweye and
canary rockfishROV surveys were conducted in
the San JuaArchipelagyoin 2004, 2005, 2008, and
2010 6éee METHODS OVER T)IMHe first three
surveys were habitastratified, whereas théast
was designed to sample all habitats in proportion
to their occurrence. A Deep Ocean Engineering
Phantom HD2+2 ROV was used in 28d 2005
and a Seaeye Falcon ROV was used in 2008 and
2010. Whilesimilar in size and capabitis, the
vehiclediffer substantially in their mechanical,
electrical, and electronic configurations. Survey
designs varied between years with transects
rangngfrom 10 min (2004) to one hour (2010).

AT A GLANCE

Survey frequency: Intermittent
Survey initiated: 1994 (Dropcam)
2004 (ROV)

Survey goal: Habitat associations

Current vehicle: ROV (Seaeye Falcon)

Target species: All groundfish

14

Unit of measurement: Presence and density

SURVEY AREA

123715W 12245

Figure9. Map of San JuaArchipelagowith potential
benthic habitats classified from multibeam echosounder
and backscatter surveys. (Sourd8reeneet al. 2008

METHOD®SVER TIME

123°0W 122°30wW

Year Survey design ROV Target

species

2004 Depth and Deep Ocean All
Habitat-stratified; Engineering bottomfish
two depth zones Phantom HD
(<40 m, >40 m), all 2+2
habitats (four
categories)

2005 Depth and Deep Ocean Rockfish,
Habitat-stratified; Engineering lingcod,
two depth zones Phantom HD greenling,
(<40 m, =40 m), 2+2 cabezon
rock and high-
relief habitats

2008 Randomized SAAB Seaeye Rockfish,
transect location, Falcon 12105 lingcod,
Depth and greenling,
Habitat-stratified; cabezon
two depth zones
(<40 m, >40 m),
rock and high-
relief habitats

2010 Stereological SAAB Seaeye All
design: systematic  Falcon 12105 bottomfish

sampling with (with
fixed transect additional
location light-bar)



RESULTS RECENT EFFORTS

In total, 520 ROV transects werempleted Based on the stereological design used in the
during the four surveysonducted since 2004nd 2010 survey of the San Jukstands, WDFW
approximately 350 hours of video (tape and Marine Fish Science staff conducted an ROV
digital) were collected. The habitat information  survey in 201213 that covered the entirety of
recorded from these surveys was strongly PugetSoundd 8 SS t NB2SOG t NBFAE S
correlated with the MBES potential habitat maps Soundwide Groundfish Distribution and

and support the habitat classification methods  6dzy Ry OS . dnx&htiast ¥o $hy Bah 0
used by Greenet al.(2008). Results of these Juan Islands, habitaformation for most of the
surveys are now being used to build predictive Puget Sound basin is limited or missing, and the
models of habitaisuitability and distribution for goal of this survey was to estate the abundance
ESAlisted rockfish and other more common of common grountish species and the proportion
Puget Sound rockfish species. of major habitat types present in Puget Sound.

These data are currently beinggeessed and will

be used to design successive ROV surveys of the
region.

WDFW continues to use the Falcon ROV regularly
on a variety of projects and is frequently updating
technologies. Most recently, they obtained and
installed a higkdefinition camea (OneCam SubC)
and a miniCTD sensor (Valeport).

CONTACT

Robert PacunskiSenior GroundfisBiologist
Washington Department of Fish and Wildlife
16018 Mill Creek Blvd
Mill Creek, WA 98012
Office: (425) 372314

~ Cell: (206) 618312

U KEmail: CRébert.Pacski@dfw.wa.gov

Figurelod ¢, S&Ef avh & e 2 y 60 2R/\NR
Molluscanin the San Juan Islands in 2008

Dayv Lowry Senior Research Scientist
Washington Department of Fish and Wildlife
600 Capitol Way N

Olympia, WA 98501

Office: 360) 902-2558

Cell: 860) 3590713

Email: Dayv.Lown@dfw.wa.gov

COLLABORATORS

o / 4 £ Tombolo Institute
Figureo @ ¢, St f26SeSé¢ wh+ Ay (HiGary:Greene) John Aschoff) I RRA G A 2y
of the downward-facing lightbar.

NOAA Fisheries
(Dan Tonnes, Kelly Andrews)

Northwest Straits Foundation
(Joan Drinkwin)

15
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P WDFW Puget Sound-wide

Washington
Depummfﬁn of

FISH ana

\@ WILDLIFE

Groundfish Distribution and
Abundance Assessment

Dayv Lowry, Robert Pacunski, Jennifer Blaine, Lisa Hillier
WashingtonDepartment of Fish andVildlife

SUMMARY

Building uporvisual survey workonducted in the
San Juan Archipelago between 1994 and 2010
6aSS tNRre2SOl tNRTFAES aw
I NP dzy R NHz( K A y Jin 20¢2Maride3 S {
Fish Science staff from the Washington
Department of Fisland Wildlife (WDFW)

conduced an ROYbased survey of the entire
Puget Sound (Figure.1)Vhile prior suveys

focused primarily on the distribution and
abundanceof structure-oriented fishesthis

survey employed a stereological design to sample
habitats, and presumably species, in proportion

to their occurrence in the Sound. Sampling all
habitat types allows abundance estimates to be
made for each species encountered during the
survey, with an associated estimate of variation,
on a Soundwvide basis. Addibnally, the

frequency of occurrence for each species on each
habitat type can be used in future modeling and
survey design efforts, as well as for targeted
species assessment effortStrip transects lasted
60 minutes at each station and were generally
conducted along a relatively consistent depth
contour. Stations were surveyed during all hours
of the day in an effort to account for diurnal
variability in fish behavior. A total of 215 stations
were planned and 197 of these were completed.
Video reviewis underway and should be

complete by May of 2014.

AT A GLANCE

Survey frequency: Every 5 years? (Or as

possible)

—

point spacing = 5100 m

N= 215

land buffer = 5 fathom contour

Status
® not completed
*  morning
A day

evening

Survey initiated:

Survey goal:

. Current vehicle:

Targetspecies:

Unit of measurement:

2012

Abundance estimates;

habitat associations
ROV (Seaeye Falcon)
All groundfish

Presence and density

16

Suwey design:

Depth surveyed (m):
Vehicle make/model:

Camera type:
Camera definition:
Data recorded:
Vehicle ights:
Sample unit:
Length/time of unit
Max sea state:
Habitat review:

Figurell. Map ofPuget Soundghowing planned and
completed stations from the Soundvide survey. Morning =
0001-0800; Day = 0861600; Night= 16030000.

METHODS

Stereological (random

uniform)
10-330
Seaeye (Falcon)

Single, forwareacing

SD

Hard drive

LED and haloge
Striptransect

60 min

Mp lyz2i

g Ay

Yes at several levels

Video review softwareVLC Media Player and

Access database

4 3 l:l



RESULTS

FUTURE DIRECTIONS

Todate, the field component of the survey is WDFW continues to use the Falcon ROV regularly
complete and' 142 of 197 video _flles .have on a variety of projects and is frequently updating
undergone primary review for biological and technologies.Most recently, they obtained and

habitat data. Staffing shortages and competing  installed a higkdefinition camera (OneCam SubC)
priorities have prevented meeting initial project and a miniCTD sensor (Valeport).

deadlines, but video analystould be complete Though plans to repeat the Soumdde survey

by May of 2014. Preliminary results demonstrate are contingent on the final results of the study,
that: 1) much of Puget Sound consists of mud or  preliminary results indicate the studyill be

mud/sand bottom; 2) highelief, rocky habitats repeated at 35-year intervals in the future.

are patchily distributed and clustered to the
GSR3ISa¢ 2blsiny 3)aviile madyd

spfOA Sa RSY2yadaNrasS atlyi
associations, some occur at higher proportions on
habitats not predicted at the onset of the study
(e.g., records of rockfish over open mud flats);
and 4) biases in species detection, as evaluated by
comparison with tawl survey data, may
significantly hamper the utility of visual surveys
for flatfishes and species that are demersal but
not benthic (i.e., occur too far off the bottom to
be regularly detected by the ROV).
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preparing to be deployed from (left) and off the back
Data from this study are pending &ihcollection, RSOl 2% O RNVEUstanUKS oc Q

QA/QC, analysis, and interpretation. The ultimate

goal is to develop a comprehensive survey CO NTACS_

program for Puget Sound groundfish that
generates unbiased abundance estimates for use
in stock assessment and status evaluations in
support of fisery management activities. This
program may incorporate benthic trawling, ROV
surveys, hydroacoustics, and targeted scuba
surveys. Ongoing studies, including the one here
are evaluating the utility and comparability of
each method to ensure data are antifically
defensible and can be obtained in a timely
manner for a reasonable cost.

Habitat associations for both individual species
and species assemblages will be used to evaluate
fishery regulation changes in the future,
potentially allowing localizedr subbasinspecific
fisheries for select species when the absence of
species of special concern can be reasonably
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