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SECTION ©VERVIEW AND BACKGROUND FOR ARESEARCM.AN

The U.S. EEZ in Alaska (3.3 milliorkm?) contains more than 70% of the nationsScontinental shelf.
The marine waters of Alaska support a diverse collection of abundant fishes and invertebrates.
Many of these fish and invertebrates are harvested by commercial fishing and comprise some of
the largestfisheries (by landed weight and economic value) in the U.S. In addition the marine
waters of the continental shelf in Alaska contain significant deposits of oil and precious minerals
that support a large resource extraction segment of thdJ.S. and Alaskaneconomy. These
activities and resources require significant investments in research to support management.
Concerns over the future effects of global climate change and ocean acidification increase the
need for adequate scientific research to answer questions regarding thresponseof marine
resources to the effects of warming.
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In some places, such as the western Aleutian Islands, these may be the most abundant cel¢hter

coral and sponge communities in the world. Deep sea coral and sponge communities are

associated with many different species of fishes and invertebrates in Alaska. For example, the

consistent association of sponges and corals with juvenile Pacific ocean perch éBastes alutug

may imply better growth or survival in these habitats.

The challenges facing management of deep coral and spongzosystemsn Alaska begin with the

lack of knowledge of where these organisms occur in high abundance and diversityBecause of
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been surveyed forthe presence ofcoral and spongecommunities. Since the spatial distribution of

these communities is not known in Alaska, it is difficult to predict the locations and types of

human activities that may be threats to the deepsea coral and sponge ecosystems.

A September 2010 workshop on deegea coral research priorities identified a number of
important research questions that need to be addresed for effective management of these
ecosystems. In addition, the North Pacific Fishery Management Council has identified
outstanding questions related to coral and sponge researchThe Essential Fish Habitat
Environmental Impact Statement of 2005 and theHabitat and Ecological Processes Research
Program have alsoidentified important questions that should be addressedto effectively manage
deep-coral and sponge resources in Alaska



The Alaska Deep Sea Coral and Sponge Initiative (AKCSH a program funded by the Deep Sea
Coral Research and Technology Program (DSCRTP), which will attempt to provide answers to
some of these research questions. The projeds entering the second year (FY13) of a three year
funding cycle (FY1214. Ten specific projectshave been undertaken that will address the following
objectives:

1. Identify areas of high abundance ofPrimnoa corals in the Gulf of Alaska

2. Determine the distribution and areas of high abundance and diversity of sponges and
corals in the Gulf of Alaska and Aleutan Islands

3. Estimate the recovery rates and sustainablémpact rate for Primnoa corals in the Gulf of
Alaska

4. Determine the productivity increases in terms of fish abundance and condition in areas
with and without coral sand sponges

5. Estimate the effects oflong-line fishing on coral and sponge communities in Alaska

6. Estimate the connectivity of populations of Primnoa in the Gulf of Alaska, British
Columbia and the west coast of the U.S. through genetic studies

7. Collect long-term data sets of O2 and pH from summer bottom trawl surveys

8. Set up longterm monitoring of nearshore and unique populations of coral and sponge in
SE Alaska fjords

9. Improve the taxonomy of sponges and corals through special collections of unidentified
specimensand collect data and specimans for paleoclimatological, microbial, and marine
natural product studies

10. Compile a geologically based substrate map for the Gulf of Alaska and Aleutian Islands

SECTION 2: OVERVIEW OF RESULTS FROM FY12 OF THE ALASKA RESEARCH

In FY12, three major cruises were conducted in by AKCSI researchers in Alaska. In June 2012, a
multibeam mapping cruise was conducted to collect bathymetry and backscatter information for
three study sites in the southeast and one site in the central Gulbf Alaska (Figure 1). This
mapping was conducted to support FY 134 research activities for projects 1, 3 and 6 which will
explore the distribution and ecology of Primnoa thickets in the Gulf of Alaska. An additional site

at Cape Ommaney (Figure 1) had pndously been mapped using multibeam acoustics and will
comprise the fifth study site for projects 1, 3 and 6.

A second research cruise in early August was conducted aboard a charterédhing vessel out of
Kodiak Alaska (Figure 1). This project was desigrd to look at the ecology and production of
commercial fishes from coral and noncoral habitats (Project 4). Researchers collected
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underwater video at 18 transects inside and outside coral habitat. They also collecteckfish
from coral and sponge habitatin four bottom trawl hauls. Oceanographic information and
zooplankton samples were also collected. The research found that dusky rockfisiSgbastes
variabilis) and northern rockfish ( Sebastes polyspinjswere the most commonly identified species
of commercial fish in the area.

Finally, a third research cruise was conducted in midAugust aboard a chartered fishing vessel to
groundtruth a coral and sponge distribution model (Project 2). This research cruise conducted
underwater camera drops at 106 locationé the central and eastern Aleutian Islands from
Unimak Pass to Petrel spur(Figure 1) In addition, a region north of the Aleutian chain, Bowers
ridge and Bowers bank were also explored. This work resulted in the first underwater camera
observations fromthis unexplored area that has been cloed to fishing since2007. Corals were
observed at 53 of the 106 sites and sponges were observed at 69 of 106 sites.
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Figure 1. Locations of research cruises funded in FY12 by the DSCRTP.

In addition to these three cruises funded by AKCSI, there were also a number of field data
collections carried out in partnership with other research activities in Alaska. In FY12, with
partners in the AFSC RACE division (funded by the North Pacific Research Board) we purchased



two sensors to collect O2, salinity, turbidity and pH measurements on the headrope of bottom
trawls used to conduct annual stock assessment surveys (Project 7). A deployment mechanism
was constructed and tested during the 2012 eastern Bering Sea slope bottom trbsurvey.
Oceanographic data were collected on 168 tows along the Bering Sea slope from Bering Canyon to
the U.S-Russia border at depths to 1100 m.

Oceanographic equipment to measure O2 pH, salinity and temperature was also purchased to set
up long-term monitoring stations in southeast Alaska and will be deployed this winter (Project 8).

In FY12 a pilot project was conducted to construct a camera system that could be attached to
longline and pot fishing gear in Alaska to collect information on the impacts of these gears on
benthic habitats (Project 5). A prototype camera system was constructed by research partners in
the RACE division and was deployed off a vessel of opportunity in July 2012. Although the test
revealed the difficulty of designing a deployment platform for the camera (the pot that it was
attached to fell over upon reaching the seafloor), the design is relatively sound and testing will
continue on this project through the winter with hopes of deploying the instrument again in FY13.

Field activities also included the collection of 120sponge specimendor morphological taxonomic
study and coral and spongetissue samplesfor genetic analysis through collaboration with the
Aleutian Islands bottom trawl survey (Project 9).

In anticipation of d eploying settlement plates to serve as substrate for newrimnoa coral recruits
(Project 3), a number of naturally occurring rocks were collected in southeast Alaska. These rocks
were cut into regular squares and attachment points were inserted. The platewill be @ureddby
holding them in flowing seawater tanks at theAuke BayLabs wet laboratoryduring the winter .

The arrays willthen be deployedin Primnoa thickets at two sitesin summer FY13.

Laboratory studies werealso conducted to support the AKCSI program in FY12. Work on genetic
markers for Primnoa corals (Project 6) was performed in our partner laboratory at the U.S.
Geological Survey(Leetown Science Center, West Virginia) This work will support the analysis of
genetic population connectivity among Alaska and west coast populations oPrimnoa scheduled
for FYl3and FY14

Additional work wasconducted at the AFSC and U.S. Geological Survey to compile bathymetry
and sediment maps for the Aleutian Islands and Gif of Alaska in anticipation of completing a
geologically interpreted substrate map for these regions in FY1@Project 10) Some of the work on
this project was funded through a small research grant from DSCRTP in FY11. Thus, the
continuation of this work resulted in the completion of the Aleutian Islands region this year.
Additionally, the data compilation in the Gulf of Alaska is proceeding at an acceleratedpace
thanks to collaboration with the NPRB-funded Gulf of AlaskaIntegrated Ecosystem Research
Program, which has similar needs for bathymetric data.

Detailed accounts of first year resulits for eachproject are reported in Appendix 1.



SECTION 2: RESEARCH ACTIVITIES TO BE FUNDED IN FY13 IN ALASKA

In FY13 three fieldprograms will build onthe 1*yAAO8 O A &£ 000 O1 A@Ai ET A OEA
abundance of coral and sponge ecosystemdrirst, the spatial distribution modeling project
(Project 2) will focus its efforts on the eastern Aleutian Islands during another 15lay cruise.

Second, theFMP production project (Project 4) will also continue to collect fish and video data on
the differences in production between sites with and without coral and sponge communities. This
project will collect a second year of data at the same locations as in FY1&dditional funding to
expand the sampling into winter and spring periods was obtained through a successful proposal
to NPRB and this sampling will begin in winter FY14.

Third, the main field effort in FY13 will use a remotely operated vehicle (ROV) to conduct
sampling and surveys for Projects 1, 3, and 6l'he bulk of the field effort will focus on the project
to examine areas of highPrimnoa abundance (Project 1). With tre new multibeam maps of the
Dixon Entrance, Prince of Wales, Fairweather Groundsplus the additional site that has
previously been mapped(Cape Ommaney) field sampling will be conducted to map the
distribution and species composition of corals and sponges within each site. The field sampling
will be carried out with a remotely operated vehicle (ROV) that is capable of collecting specimens
in situ and collecting visual data on species identification abundanceand habitat from strip
transects. Because of the distance to the fifth site (Chirikof), it will be explored using a drop
camera aboard a vessel of opportunity in FY13 with thplan to visit this site with the ROV in FY14.

Another component of this ROV cruisewill use stereo video to examine the size structure of
Primnoa communities in a landscape ecology framewrk (Project 3). The measurements will
require additional ROV transects beyond those that map the distribution of Primnoa at each site.
By measuring the size and biomass dPrimnoa corals under different conditions of fishing
pressure, estimates of populabn level growth, recovery and recruitment will be inferred. This
research line will predict (using Ecosim modeling) the level of fishing disturbance that can be
sustained byPrimnoa thickets in Alaska. In addition, settlement plates will be deployed in
Primnoa thickets at the Fairweather Grounds and Cape Ommaney sites and will be collected in
future years (FY14 and beyond).

The final component of this cruise will use the ROV to collect tissue samples from up to 50
individual Primnoa colonies in order to examine the genetic connectivity of Alaska (and west
coast) populations of Primnoa (Project 6). The collections will be made at all four study sites in
the eastern Gulf of Alaska

Other activities will also be continued in FY12. The pilot project to deploy a camera system on
commercial longline and pot gear will continue gear development(Project 5). Some of this testing
is ongoing through the fall and winter of FY13. It is expected that another vessel of opportunity
(either through AFSC research activities or collaboration with industry) will be available for field
testing in the summer of FY13.



In FY13, oceanographic data will be collected from the bottom trevl survey scheduled for the Gulf
of Alaska (Project 7). The oceanographic instruments purchased and tested in FY12 will be
deployed on the headrope of the AFSC research trawl during all three legs of the bottom trawl
survey to collect O2, pH, turbidity and salinity from the Islands of Four Mountains to Dixon
Entrance at depths to 1000 m.

The long-term monitoring site at a shallow population of Primnoa (30m depth) in Tracy Arm,
southeast Alaska will be instrumented in January 2013 and collect data througtu the year until
collection and redeployment in January 2014 (Project 8).

New partnerships will be developed and existing partnerships continued to collect specimens of
corals and sponges for taxonomic resolution and special studies of paleoclimatologyna
medicinal purposes (Project 9). These collections will occur both during the ROV fieldwork
(Projects 1, 3 and 6) as well as during the 2013 Gulf of Alaska bottom trawl survey.

Finally, in FY13, researchers at the University of Alaska Fairbanks and thembolo Institute will
continue to collaborate with NOAA and USGS researchers to compile an interpreted (from
geology) substrate and sediment map for Alaskan waters based on existing multibeam
bathymetry, sediment data, and available seafloor imagery (Proj& 10.

More detailed information on proposed activities for FY13 can be found in Appendix



SECTION 3: PROPOSED BUDGET FOR AKCSI IN FY13

Below are two budget contingencies for FY13. The first assumes full funding of the AKCSI research ($900K), while the second scemari
assumes reduced funding of the AKCSI research ($800K

Budget Table (FY12-14)

Project
# Project title Lead Investigator(s) FY12 FY13 FY14
1 Habitat areas of particular concern in the GOA Stone, Etnoyer, Reynolds $324,352 $498,500 $301,815
2 Predictive modeling of coral and sponge Rooper $192,783 $118,413 $241,700
3 PrimnoaRecovery Etnoyer,Stone,Rooper $5,000 $50,000 $50,000
4 FMP Production Conrath, Knoth, Rooper $150,340 $147,820 $147,820
5 Longline and pot impacts Raring, Rooper, Williams Lunsford $1,689  $9,300  $9,300
6 Genetic connectivity dPrimnoa Stone, Morrison, Berntson $13,000 $0 $3,000
7 02 and pH monitoring Hoff, Rooper $58,816 $0 $0
8 Long term monitoring in SEAK Stone, Etnoyer $28,000  $3,000 $33,000
9 Improving sponge and coral taxonomy Stone $0 $0 $26,000
10 Geological substrate map for Alaska Reynolds, Greene, Zimmermann, Rel $111,260 $61,422 $75,820
AM Travel $14,760 $11,545 $11,545
Total $900,000 $900,000 $900,000



Budget Table (FY12-14)

Project
# Project title Lead Investigator(s) Fy12 FY13 FY14
1 Habitat areas of particular concern in the GOA Stone, Etnoyer, Reynolds $324,352 $498,500 $137,240
2 Predictive modeling of coral and sponge Rooper $192,783 $18,613 $306,275
3 PrimnoaRecovery Etnoyer,Stone,Rooper $5,000 $50,000 $50,000
4 FMP Production Conrath, Knoth, Rooper $150,340 $147,820 $147,820
5 Longline and pot impacts Raring Rooper, Williams Lunsford $1,689  $9,300  $9,300
6 Genetic connectivity dPrimnoa Stone, Morrison, Berntson $13,000 $0 $3,000
7 02 and pH monitoring Hoff, Rooper $58,816 $0 $0
8 Long term monitoring in SEAK Stone, Etnoyer $28,000  $3,000 $33,000
9 Improving sponge and coral taxonomy Stone $0 $0 $26,000
10 Geological substrate map for Alaska Reynolds, Greene, Zimmermann, Rei $111,260 $61,222 $75,820
Annual Meeting Travel $14,760 $11,545 $11,545
Total $900,000 $800,000 $800,000



APPENDIX 1: SUMMARY IG@BIVIDUAIRRESULTS FROM FY12 PROJECTS
AND PROPOSED ACTIVITY IN FY13

Project 1. Primnoa Habitat Areas in the Gulf of Alaska

Principal Investigators: Bob Stone (AFSCABL, bob.stone@noaa.go), Jennifer Reynolds
(UAF-WCNURRP, jrreynolds@alaskaedu), Peter Etnoyer (NMFSSEFSC
peter.etnoyer@noaa.goy, Gary Greene (Tombolo Institute, greene@miml.calstate.edi
and Chris Rooper (AFSERACE,chris.rooper@noaa.goy

Background and Justification:  Deep-sea coral and sponge ecosystems are widespread
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Islands, these may be the most diverse and abundant deegea coral and sponge

communities in the world. Deep-sea coral and sponge communities are associated with

many different species of fishes and invertebrates in Alaska. Because of their bamy, these

benthic invertebrates are potentially impacted by climate change and ocean acidification.

Deep-sea coral and sponge ecosystems are also vulnerable to the effects of commercial

fishing activities in Alaska. Because of the size and scope of Aladkd © AT 1 OET AT OAT OEA]
slope, the vast majority of the area has not been surveyed for deegea coral and sponge

abundance. Since the spatial distribution of these communities is not known in Alaska, it

is difficult to predict the locations and types of human activities and climate impacts that

may affect deepsea coral and sponge ecosystems.

In 2012NOAAG Deep Sea CoraldRearch and Technology Progranbegan sponsoringa
three yearfield research program in ti#gaska regionto better understand thechtion,
distribution, ecosystem role, and status of dseg coral and sponge habitassproject
to be conducted in 201314 will use a deegdiving ROV or submersible to verify the
location of red tree coraP¢(imnoa pacifica thickets, black coralGhrysopathes
speciosaC. formosa, Bathypathes patukndLillipathes wing) groves, and bamboo
coral (sidella tentaculumgroves that are apparent from bycatch rates from the annual
NMFS sablefish stock assessment sur¥ex additional projects will deploy settlement
plates in Primnoa thickets, estimate Primnoa population size structure, and collect
samples for genetic analysis. The first stage of these projects was to produngaps of
multibeam bathymetry and backscatterfor the study locations where Primngaral
thickets occur or are suspected to oseas conducted in 2012This will allow safe and
focused ROV/submersible operations during fieldwork in 201314.

Methods: From June 4, 2012 June 15, 2012 and July12, 2012 a research mapping cruise
was conducted aboard the R/VPacific Star Fugro-Pelagos, Inc. was contracted to

conduct the mapping of each of four study sites (Figure 1). Each of these sites was mapped
(100 percent coverage) to ~800 m depth with a Reson Seabat7111 multibeam sonar
operating at 110 kHz. The mapping was directed by Dr. Jennifer Reynolds
(WCNURP/University of Alaska Fairbanks) who participated in the June portion of the
cruise. The cruise be@n in Seattle Washington and ended in Kodiak, Alaska.
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Preliminary Results: Bathymetry and backscatter maps for each of the study areas were
produced in August 2012 (Figures-5). In total 522.8 linear nautical miles were mapped
over an area of 167.2 sque nautical miles. Mapped areas were from approximatelyi00 m

to 1287 m in depth. The initial attempt at mapping the Chirikof area in June was hampered
by poor weather. Therefore, FugrePelagos personneperformed an additional survey on
July 1112 that pooduced an acceptable backscatter map.

-

Aleutian Islangs

® GOAPrimnoathicket sites (Projects 1, 3 and 6)

+Google

Figure 1. Gulf of Alaska map showing distribution of sites to be multibeamed (roughly
positioned from left to right: Chirikof, Fairweather Grounds, Prince of Wales and Dixon
entrance).
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Figure 2.Preliminary multibeam backscatter (upper panel) and bathymetry (lower panel)
from the Dixon Entrance study site. Blue contour lines are drawn at 50m intervals from
150m to 400m water depth.
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Figure 3. Preliminary multibeam backscatter (upper pane) and bathymetry (lower panel)
from the Prince of Wales study site. The main contour line (blue) is drawn at 250m;
deeper contours are shown at 50m intervals.
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Figure 4. Preliminary multibeam backscatter (upper panel) and bathymetry (lower panel)
from the Fairweather Grounds study site. Blue contour lines are drawn at 50m intervals
from 100m to 1100m water depth.
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Figure 5. Preliminary multibeam backscatter (pper left panel) and bathymetry (lower
right panel) from the Chirikof study site. Contour lines (blue) are drawn at 50m intervals
from 150m to 950m water depth.
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Proposed Activities in FY13: In FY13, this is the highest priority project for completion.
There will be an 11 day cruise aboard a research vessel equipped with an ROV capable to
diving depths of 800 m during July or August 2013. The ROV will be used to conduct-8
strip transects at each site(Project 1)and 2 sampling dives per sitg Projects 3 and 6)

Strip transects(Project 1) The location and number of transects needed at each site will
be determined by interpretation of the multibeam bathymetry data collected in 2012.
Transects will be chosen at random within the drop stone or bedrock habitat that
comprises suitable substrate for red tree corals. We anticipate that 4B transects lasting up
to three hours eachwill be needed to survey each site. Transects will cover the entire
depth range (generally 150 to 800 m) at each site. The ROV will follow a predetermined
bearing along each transect generally oriented perpendicular to the slope or from deep to
shallow water, and its course will be modified when necessary. ROV speed will be
maintained near 0.50 m s1 depending on seafloor terrain and neabottom currents.

Video footage of the seafloor will be collected with at least two cameras. The primary
camera will be mounted with the imaging plane directed near perpendicular to the
seafloor so as to provide dixed-width image areadelineated by mounted lasersfrom
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