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Grant Fairbanks

P, 0. Box 370
Bathal, Alaska 99558
May 13, 2014

August 18, 2014

Chairman Karl Johnstone

Alaska Board of Fisheries

Alaska Department of Fish and Game
Boards Support Section

P.Q. Box 1155626

Juneau, AK 99811---6526

Dear Chairman Johnstone,

| am writing to you as a long-time resident on the Kuekokwim River. | have lived many
vears in Bethel and on my hotmestead on the Holitna River, a major tributary to the
Upper Kuskokwim.

Kuskokwim king salmon are in trouble. i writing this letter, and attaching an Agenda
Change Reguest, to request that you review and address the serious conservation,
management and allocation concems with king salmon on the Kuskokwim River,

We need assurance that conservative, risk-adverse management actions will be taken
to Insure the recovery of this vital subsistence resourcs. This has nof been the case
recently. King salmon have failed to reach escapement goals in many of the fributaries
of the Kuskaokwim for the four years prior to 2014 assumption of federa! management of
Chinook on the lower river. In 2013, when other regiohs took special precautions to
protect waak Chinook salmon runs, in-season management emors on the Kuskowim
lead to over-harvest, and resulied tributary escapements throughout the drainage being
wall below the hottem end of the gscapement goal range of set by the Department and
reviewsd by the BOF in 2012. The Comm. Fish Div. Kuskokwim manager publically
apologized for the errors in a post-seasen public meeting in Bethel, stating”.. when we
look at the reaults of escapement | failed miserably in my job last summer. | apologize
for that,”

I light of these long standing corservation problems, it was not a surprise that the
Federal Subsisience Board, at its April 17, 2014 mesting, unanimously approved a
special action request from the Napaskiak Traditional Councll that initiated federal in-
season management of Chinook stocks. Implementing section 804 of ANILCA, the
Federal Subslstence Board authorized acticn limited harvesting surplus Chincok salmon
to federally quafified subsistence users within the boundary of the Yukon Delta NWR.
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There have also been long standing concerns that Dept. actions have not provided for a
fair or equitable allocation of kings among users across the watershed. There is a single
ANS determination for Chinook Salmon for all communities along the 200 mile long
Kuskokwim River. A review of harvest data will show that fishers in the upper portions of
the watershed have had significantly less harvesting opportunities, during periods of
severe restrictions, compared to harvesters in the lower portion of the watershed. |
request that the Board re-evaluate the ANS determination for Chinook salmon within the
Kuskokwim River drainage and consider establishment of ANS amounts for major sulb-
sections of the river to create “nested” ANS determinations, Such action is necessary o
help-ensure that all segments within the river have a fair and equitable opportunity to
harvest available surpluses.

The Alaska Board of Fish (BOF) is guided by statute to provide subsistence fishing
opportunities armong all qualifisd residents. Sometimes, however, the surplus available
for harvest is less than the Amounts Necesasary for Subsistence (ANS) ~ as formally
astablished by the BOF — and the essential subsistence needs of all quallfied
subsistence harvesters needs cannot be met.

AS 16,05.258, referred to as "Tier I, Is an allogation system that is friggered when
there is Insufficient harvestable surplus to satisfy all subsistence needs. Thia system
also distinguishes and identifias those individuals most dependent on & particular fish
stack or wildlife population among ali subsistence: users. Tiar [ gives priority to users
based an: 1) customary dependence, 2) proximity to the stock or population and 3)
availability of alternative resources, Clearly, we have reached the point where applying
this process to Kuskokwim kings should be considered.

| understand that one-time or short-teym shortages may nof warrant an immediate Tier 1|
designation. However, the Kuskokwim King Salmon stock has now experienced four
consecutive years of harvests below ANS. There is no reasonable biolegical evidence
that this situation will change any time scon. | understand that implementing Tier H
would not be easy, nor should it be considered the only or best cption.

| request that the Board consider all actions that will protect both the fish and equitable
subsistence harvest opportunities for all residents of the Kuskakwim, per the attached
Agenda Change Request. This could include crafting & very conservative management
plan; establishing village quotas or individual permits, or any other actions that
effectively address documented conservation problems and fair allocation. Without
effective and timely board action, unified salmon management may remain a distart
goal. '

The Kuskokwim River Salmon Manageatnent Working Group should be partners in the
discussions. These volunteer stakeholders and padicipants have been very invelved
during very difficult times while king populations have been low, requiting conservative
actions. They have the local knowledge and understanding of the fishery that Is needed
to craft sclutions to the king salmon conaervation and allocation issues on the
Kuskokwim. '
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Thark you for your consideration.

Respectfully,

oot T s

Grant Fairbanks

Attached: AK BOF - Agenda Change Request

GG, Kuskokwim Salmon Management Working Group Co-Chairs
Regional Supervisor, ADFG- Commercial Fisheries Division, AYK Region
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August 2, 2014

Janet Armstrong Schlagel
POB 714
Dillingham, AK 99576

Curt Armstrong
POB 898
Dillingham, AK 99576

In 1954, our dad, Richard Armstrong, went to the Libby’s cannery at Koggiung
(Graveyard Point) looking for work. They were not hiring, but he had the
extremely good fortune to meet Albert Davies, the winter watchman at the
cannery. Al was retiring in the fall and said that if Dad would help him fish the
remainder of the season, he could have his site (Tract A on the attached map). It
was the only site on the front beach at that time, the closest being Ray and
Pomela O’Neil’s sites (Tracts J & K).

Dad brought his good friend Lyle Smith back the next year (1955), and together
they “staked” the first four sites. The Armstrong and Smith families have been
anchored there since.

Our brother Ross and I (Curt) started fishing with Dad in 1971. On September 3,
1978, Ross was killed in a midair at Merrill Field.

The following season (1979), Mom and our sisters, who had been fishing our
grandmother’s site on South Naknek beach, moved to Graveyard Point. Dad had,
for a long time, recognized that there was room for another site and with the
additional people and permits, we established the upper site (north of Tract A) in
1980.

In July of 2012, Trooper Quist told us that the upper site is outside the district
according to GPS coordinates. We spent about two hours discussing with him the
traditional marker locations, the severe erosion that is affecting many of the sites
on the East beach, and the general history of the beach. We also discussed
resolutions of this matter.

That fall, Curt talked briefly with Slim Morsted at ADF&G, who was busy
preparing for the December 2012 Board of Fisheries meeting in Naknek.
Additionally, Curt had a very informative discussion concerning Board
procedures and options with Susie Jenkins-Brito, who was the Board’s support
representative at the time. Curt decided the Board of Fisheries, rather than the
troopers, should resolve the matter and the Board’s agenda for that meeting was
already set.
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In the spring of 2013, Curt talked with Slim Morsted about the option to address
the immediate problem through emergency order. He did not feel it was
necessary to do that so we planned to address this issue at the Board of Fisheries
December 2015 Bristol Bay meeting.

That summer we went to our camp and set up as we have every year since 1980,
and we fished all three sites normally. No trooper visit occurred that year. We
assumed the issue would next be addressed at the Board’s December 2015
meeting in Naknek.

This spring (2014), we obtained DNR leases for these sites,

On July 26, 2014 Trooper Wittkop arrived on scene and spent about three hours
checking licenses, permits, buoy and GPS numbers. The next day he and Trooper
Quist made two helicopter trips to issue a fishing-in-closed-water misdemeanor
citation on our upper site and to warn us that we could not fish the inside 25
fathoms on Dad’s original 1954 site.

We feel that this issue cannot wait until the December 2015 Bristol Bay regularly
scheduled meeting and we all hope you will agree to grant this ACR.

Thank you vepmuch for your consideration,
/

< 4 /4{/%%/

Jayet Armstrong Schlage

Clt—

Curt Armstrong
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Louise Bauman
PO Box 1758
Nome, AK 99762

Date: June 9, 2014
To: Alaska Board of Fish
Re: Alaska Board of Fish Staffing, June 2014

My maternal grand-parents moved to Nome in the mid 1900’s after outbreaks of disease in
epidemic proportions throughout Alaska. In Nome, our livelihood depended on hunting and the
harvest of the Seward Peninsula and the Bering Sea at summer camp. The families worked
together as a team to hunt, fish and harvest plants and berries storing the yield for winter.

Dinnertime we cooked our catch, portioning food and allotting duties among family members.
Some were involved in the hunting, some in the watering, and others in the preparation of
dinner. All were thankful for the gift of food at the end of the day. Sharing our food and helping
one another with the various roles and responsibilities, this was how we harvested the sustenance
of land and sea for our livelihood.

My name is Louise Bauman. In February 2013 I was nominated to the National Society of
Leadership and Success, Sigma Alpha Pi for the Alaska Chapter. Sigma Alpha Piis a
leadership honor society available to limited students at the University. I was selected because
of my academic accomplishment and potential for leadership and success. Soon after this
nomination circumstances caused me to have a change of direction in my studies. I chose the
UAF program of “Applied Business” at the UAF School of Community and Technical College.
In January, 2014, I received a letter from the University of Alaska Fairbanks Chancellor, Brian
Rogers placing me on the Chancellors Honors list ranking with the scholars who have
established the reputation of the University of Alaska Fairbanks.

In my coursework, I understand how our economy is impacted by global influences and foreign
investors and competition from foreign companies. When American business compete against
foreign companies, impacts the stability of the United States economy and American businesses
as a whole. Businesses depend on the United States government for protection in domestic
investments and abroad.

In present times the stability of the public access to natural resources of the oceans to sustain
food harvests for winter food supplies is being compromised. The art of fishing has changed little
over the course of man’s existence. Though there are several methods for fishing, each method has
been tried in nearly every area of the world. Types of fish, methods, boats, processing, the trade /
commerce, and the fishermen themselves are some of the many aspects of fishing that played an
important role in providing for fish as food on the table.

Presently, the local fisherman are experiencing problems with access to this public resource of fish
creating a state of uncertainty for fish species indigenous to these waters. This comes at expense to the
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public’s investment in future harvest of a public resource. This is a problem for which many subsistence
fisherman and woman have testified about at this June, 2014 meeting in Nome.

Another problem for rural Alaska has been dust control methods which includes use a proprietary
formula, which means its contents are secret. Calcium chloride is an alternative to water and chemicals,
and is commonly used. It’s also commonly the focus of complaints that it leaves a salty taste on
subsistence foods like berries and drying fish so many villages still rely on spraying water on unpaved
roads. (Dust Devil, Aurora) One of the chemical properties of calcium chloride is that it becomes soluble
only in temperatures of 20 degrees Celcium which is 68 degree Fahrenheit. This temperature in rural
Alaska is for only several weeks of the year. So the Calcium chloride remains present in the
environment. Another function and use of Calcium Chloride is animal sterilization of male animals.
(Wiki) So this chemical washes out into the rivers, streams. Oceans, and waters of the environment
where it is used for dust control. This method of dust control is in use in extremely high volumes of
tonnage. This should also be added as a concern to the other existing problems of access to our foods,
animals and renewable resources.

In conclusion, | am seeking to add to the staffing issues of depletion of our natural resources to include
how various chemicals including Calcium Chloride may impact our fish and other marine species in Rural
Alaska
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Serving the fisheries of the Bering Strait Region
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September 12, 2014

Mr. Karl Johnstone, Chairman

Alaska Board of Fisheries

Alaska Department of Fish and Game
Boards Support Section

P.O. Box 115526

Juneau, AK 99811-5526

Re: Agenda Change Requests (ACR) 4 & 5 — Norton Sound Red King Crab Winter Commercial Fishery

Dear Chairman Johnstone,

Norton Sound Economic Development Corporation (NSEDC) requests that the Alaska Board of Fisheries
(BOF) accept Agenda Change Requests (ACRs) 4 and 5 to be heard at an upcoming winter BOF meeting.
Both requests deal with the management of the winter commercial Norton Sound red king crab fishery
and the allocation between the summer and winter commercial fisheries. While these items are out of
cycle, changes in the fishery over the last two winters necessitate that the issues be examined now. We
believe these ACRs meet the criteria to be accepted and added the BOF’s agenda.

As the Community Development Quota (CDQ) group for the region, NSEDC is actively involved in the
Norton Sound red king crab fishery in multiple roles: 1) NSEDC is the primary seafood buyer and
processor in the region through its subsidiary, Norton Sound Seafood Products. 2) NSEDC is also a major
contributor to research on Norton Sound red king crab through its Fisheries Research and

Development division.

During the last two winters the Norton Sound red king crab winter commercial fishery has seen its
largest two winter harvests on record. This in large part is driven by the current high price for crab, and
there is no indication that the market and interest by fishermen will decline any time soon. This
increased harvest has raised allocative and conservation issues within the management of the fishery.

The current winter harvest levels may force the Alaska Department of Fish and Game (ADF&G) to make
an allocative decision in order to meet federal guidelines related to the Allowable Biological Catch (ABC)
and Over Fishing Limit (OFL) before the next regular shellfish board meeting. There are currently no
guidelines to direct ADF&G on whether to restrict the winter or summer fishery first when harvest limits
are approached or reached. This is an allocative decision that should be decided by the BOF and not left
to ADF&G. The BOF process is the correct venue for stakeholders to give their input and work on a
compromise on how to determine allocations between the summer and winter fisheries.

“NSEDC will participate in the Bering Sea fisheries to provide economic development through
education, employment, training and financial assistance to our member communities.”
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It is also appropriate, at this time, for the BOF to examine the winter season dates due to the increased
participation and harvest in the winter fishery. Additionally, the North Pacific Fishery Management
Council (NPFMC) will now set the ABC and OFL in February, several months earlier than its previous
schedule. The NPFMC'’s change in timing also merits a review of the current winter regulatory season.

At this time NSEDC does not have a position on how the crab harvest should be allocated between the
summer and winter fishery, nor on any specific date changes for the winter season. However, the
schedule change by the NPFMC coupled with the dramatic increase in commercial harvest during the
winter, and its likely continuation, necessitate that guidance be provided by the BOF to address the
resultant allocative and conservation implications.

Sincerely,

Tyler Rhodes
Chief Operations Officer

cc: Janis Ivanoff, NSEDC CEO
Wes Jones, NSEDC FR&D Director

“NSEDC will participate in the Bering Sea fisheries to provide economic development through
education, employment, training and financial assistance to our member communities.”
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Southeast Alaska Fishermen's Alliance
9369 North Douglas Highway

Juneau, AK 99801

Phone: 907-586-6652 Email: seafa@gci.net

Fax: 907-523-1168 Website: http://www.seafa.org

September 19, 2014

Alaska Dept. of Fish and Game
Boards Support Section

PO Box 115526

Juneau, AK 99811

RE: October Work-session Comments
Dear Chairman Johnstone and Board of Fish Members,

Southeast Alaska Fishermen's Alliance (SEAFA) is a multi-gear/multi-species
membership based organization. We represent our 300+ members involved
in the salmon, crab, and shrimp fisheries in Southeast, Yakutat and Cordova
and longline fishermen in Southeast and the Gulf of Alaska.

We support the adoption of ACR 27 submitted by ADF&E for consideration
at the first available meeting (Prince William Sound - Dec. 2014). We
believe ACR 27 meets the criteria for consideration out of cycle. Until the
Legislature adjourned on April 20™ after the proposal deadline it was not
known that the statutes authorizing the guide services licensing the
recordkeeping would not be repealed or extended. ACR 27 meets the
criteria because regulations need to be changed, readopted and corrected to
reflect the changes in statute.

It is important to the State of Alaska to continue a charter business
registration and reporting requirements. Timely reporting of charter
harvest is important in the sustainable management of Alaska's fishery
resources and is particularly important in regards to the federal
management of pacific halibut.


http:http://www.seafa.org
mailto:seafa@gci.net
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The Federal Halibut Charter program is based upon the premise of having a
business license/registration program in place and more importantly the
requirement for a logbook in which the charter client must sign the logbook
by regulation to acknowledge that his or her name, license number and
number of halibut retained are recorded correctly.

o (A—ro

Kathy Hansen
Executive Director

Sincerely,
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Sponsored by: Assemblymember Colver
Adopted: 09/16/14

MATANUSKA-SUSITNA BOROUGH
RESOLUTION SERIAL NO. 14-098

A RESOLUTION OF THE MATANUSKA-SUSITNA BOROUGH ASSEMBLY
REQUESTING THAT THE ALASKA BOARD OF FISHERIES (BOF) HOLD THE
2017 UPPER COOK INLET BOARD OF FISHERIES MEETING IN ANCHORAGE,
ALASKA; AND REQUESTING THAT THE PROVISIONS MADE TO THE CENTRAL
DISTRICT MANAGEMENT PLAN TO ALLOW PASSAGE OF SALMON TC THE
NORTHERN DISTRICT BE MAINTAINED AT LEAST UNTIL THE NEXT
REGULARLY SCHEDULED UPPER COOK INLET BOARD MEETING.

WHEREAS, the city of Anchorage represents a neutral meeting
location and has ample facilities and accommodations to host
large gatherings; and

WHEREAS, having the 2017 BOF meeting in Anchorage will
provide a level playing field where board members and the public
may interact without undue influence and pressure; and

WHEREAS, such an environment will provide board members an
opportunity to focus on important economic and conservation
decisions that will have a direct impact on Upper Cook 1Inlet
salmon fisheries; and

WHEREAS, ACR 20 (Agenda Change Request) 1is scheduled to
come before the BOF at their October 15 - 16, meeting in Juneau;
and

WHEREAS, changes made by the BOF to the Central District
Drift Management Plan at the 2014 Upper Cook Inlet meeting

appears to have increased returns to Northern District waters as

Page 1 of 3 Resolution Serial No. 14-098
IM No. 14-212
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United Cook Inlet Drift Association

43961 K-Beach Road, Suite E ® Soldotna, Alaska 99669 ® (907) 260-9436 ® fax (907) 260-9438
® infoi@ucida.org ®

Date: September 15, 2014

Addressee:  Glenn Haight, BOF Executive Director
Alaska Department of Fish and Game
Boards Support Section
P.0.Box 115526
Juneau, AK 99811-5526

RE: Catch and Release Mortality

Dear BOF Members,

Two new scientific papers were published this year concerning predicted mortality
of captured and released (C & R) sockeye salmon and recovery of wild, mature
salmon after an exhaustive exercise and air exposure stressor.

The following is a brief summary of each of these studies:

1. Observable impairments predict mortality of captured and released sockeye
salmon at various temperatures. Volume 2, 2014. Marika Kirstin Gale, et al.

A. Females in the warmest water (19°c - 66°F) had the greatest mortality
(50%) after a simulated C & R event.

B. Catch & release (C &R) included air exposure of less than two minutes was
associated with equilibrium loss and depressed ventilation.

C. Higher hematocrit and plasma (blood) lactates and lower hemoglobin
concentrations were also present and were significant factors that predicted
the 509% mortality rates within 24 - 48 hours after a C & R event.
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2. Comparative Biochemistry and Physiology, Part A 173 (2014) 7-16. Michael R,
Donaldson, et al.

A. Exhaustive stress and air exposure resulted in increased blood ion cortisol,
lactate and depressed estradiol (sockeye only), all associated with high
(50%) rates within 24 - 48 hours.

B. Pink salmon recorded a higher magnitude stress response for blood plasma
variables.

C. Sockeyes exhibited high and more variable genetic expression to exhaustive
stress and air exposure.

Summary:
e A better understanding and application of sockeye and pink salmon to
exhaustive, stressful and air exposure events will help in the development of

appropriate management activities that can reduce C & R mortality
associated with encounters.

Sincerely,

EEATRC T

Roland Maw, PhD
UCIDA Executive Director
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PRV & HSMI summary of facts

Aquaculture can transfer diseases with potentially serious negative
consequences to wild species:

“I therefore conclude that the potential harm posed to Fraser River sockeye
salmon from salmon farms is serious or irreversible. Disease transfer occurs
between wild and farmed fish, and | am satisfied that salmon farms along the
sockeye migration route have the potential to introduce exotic diseases and to
exacerbate endemic diseases that could have a negative impact on Fraser River
sockeye.”

— Cohen Commission Final Recommendations, Vol. 3, page 6, column 1

What is piscine reovirus (PRV)?
Piscine reovirus was discovered in 2010 and is thought to cause a severe infectious fish
disease known as Heart and Skeletal Muscle Inflammation (HSMI).

What is Heart and Skeletal Muscle Inflammation (HSMI)?

HSMI is an infectious disease syndrome first observed in farmed Atlantic salmonin a
single fish farm in Norway in 1999, There are now 419 farms infected with HSMI in
Norway,

Not all fish that develop HSMI die from the disease. Farm salmon with the disease,
HSMI, are seen lying on their sides on the bottom of the net cage still alive, but teo
weak to move.2 Farm fish with HSMI may recover, but wild salmon with HSMI would be
extremely vulnerable to predation if found lying on their side, on the seafloor.

The relationship between PRV and HSMI
In 2010 scientists at Columbia University, and from Norway, identified the piscine
reovirus as potential causative agent of HSMI."

The symptoms of HSMI occur 5-9 months after seawater transfer.® Therefore, smolts
leaving a hatchery infected with PRV would not appear sick. Not all fish that test
positive for PRV develop the disease HSMI. In fish farms, the PRV positive fish appear
to develop HSMI after entering the net pen - perhaps due to the addition of another
external factor such as stress.®

PRV is a durable virus, meaning it is tough to damage, increasing the chance of it
moving with currents and infecting other fish.

Piscine reovirus is contagious and appears able to transfer from farmed to wild
fish

PRV has spread rapidly through Norwegian farms:

Prepared by Alaxandra Morton and Ecojustice | June 2014
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Salmon caught in the Broughton Archipelago in 2008 and frozen for research purposes
tested negative for PRV?. In 2012, fish from the same region tested positive for the
virus.

The scientists that uncovered the association between PRV and HSMI warned: “it is
urgent that measures be taken to control PRV ... due to the potential for transmission to
wild salmon populations,”* He cautions that “if the potential hosts [fish] are in close
proximity it goes through them like wildfire"8.

The strain of PRV found recently in both farmed and wild fish in B.C. is very close to the
strain found in Norway. As all viruses mutate over time, the published evidence to date
suggests that the strain of PRV detected in wild and farmed salmon in 2012 was
recently introduced - likely around 2007 into Pacific coastal waters. The results of this
analysis were published in 2013 in the Virology Journal.#

The results of recent unpublished testing by British Columbia’s provincial pathologist
suggest that historical samples of persevered fish have tested positive for PRV, That
sampling did not include a whole genome analysis. Thus, it is not possible compare
these historical tests to the Norwegian strain.

In conclusion:

Given what we already know about PRV and HSMI, it is imperative that we proceed with
caution and take steps to isolate fish infected with PRV from heaithy wild salmon
populations.

This must start by keeping fish infected with PRV out of the ocean.

'Palacios G, Lovoll M, Tengs T, Hornig M, Hutchison S, Hui J, Kongtorp RT, Savjt N, Bussetti AV, Solovyov A, Kristoffersen AB,
Celone C, Street G, Trifonov V, Hirschberg DL, Rabadan R, Egholm M, Rimstad E, Lipkin WIl; 2010 Heart and skeletal muscla
inflammation of farmed salmon is associated wlth infection with a novel recvirus. PLoS One 2010, 5:e11487.

htp:fiveww .plosone. org/articie/info% 3Ad0i%2F 10.1371%2Ficurnal.pone.0011487

2 Farguson, H.W., Kongtorp, R.T., Taksdal, T., Graham, D., Falk, K, 2005 An cutbreak of disaase resembling heart and skeletal
muscle inflammation in Scottish farmed salmon, Safmo safar L., with observation on myocardial regeneration. Journai of Fish
Disease 28, 119-123. www.ncbi.nim.nih.gov/pubmed/ 15705157

2 Lgvell, M., Wiik-Nielsen, J., Sgren, G., Wiik-Nielsen, C. R., Kristcfferscn, A.B., Faller, R., Poppa, T., Jung, J., Pedamallu, C., S,
Nederbragt, A. J., Meyerzcn, M., Rimstad, E., Tengs, T. 2010, A novel fotovirus and piscine reovirus (PRV) In Atlantic salmon
(Safmo salar) with cardiomyopathy syndrome (CMS). Virology Journal, 7. 309 hifp:/www virologyl. com/content/7/1/309

STinstad, @. W., K. Fal, M. L@vol, E. @ystein, E. RImstad. 2012 Immunohistochemical detection of piscine reovirus (PRV) in hearts
of Atlantic salmen celncide with the course of heart and skeletal muscle inflammation (HSMI}. Veterinary Research, 43:27.
www.nebinim.nih.gov/ipubmed/22486941
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¢ Garsaih AH, Fritsvold G, Opheim M, Skjerve E, Biering E. 2012. Piscine reovirus (PRV) in wild Atlantic salmon, Salmo salar L., and
sea-frout, Salme trutta L., in Norway. Journal Fish Disease. hitp:/Awww.ncbi.nim.nih.gov/ipubmed/231676562

7 Saksida, 8.M., Marty, G.D., Jones, S.R., Manchester, C.L., Diamond, C.L., Bidulka, J., St-Hilaire, S. 2012, Parasites and hepatic
lesions among pink salmon, Oncorhynchus gerbuscha (Walbaum}, during early seawaler residence. Journal of Fish Diseases. 35
137-151 hitp:/www.ncbi.nim.nih.gov/pubmed/22233513

® hitp:/Awww . wired. com/wiradscience/2010/07/salmon-disease-identified

4 Kibenge M., lwamcte T., Wang Y., Morton A., Godoy M., Kibenge F. 2013, Whole-genome analysis of piscina reovirus (PRV)
shows PRV represents a new genus in family Recviridae and its genome segment 51 sequences group it into two separate sub-
genctypes. Virology Journal 2013, 10:230, hitp:/Awww virologyj.com/content/10/1/230
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Observable impairments predict mortality
of captured and released sockeye salmon
at various temperatures

Marika Kirstin Gale'*, Scott G. Hinch', Steven J. Cooke?, Michael R, Donaldson?, Erika J, Eliason'?,
Ken M. Jeffries'%, Eduardo G. Martins'2 and David A. Patterson®
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Migrating adult sockeye salmen frequently encounter commercial and recreational fishing gear, from which they may be
landed, escape or be intentionally released. In this experiment, migratory adult sockeye salmon were exposed to simulated
capture-reicase in fresh water, including 3 min of exhaustive exercise and 60 5 of air exposure at three ecologically relevant
water temperatures (13, 16 and 19°C) to understand how thermal and capture-release stressors may interact to increase mor-
tality risk. Water temperature and sex were the factors that best predicted 24 and 48 h survival, with femnales in the warmest
temperature group experlencing the greatest mortality. Capture-release treatment including air exposure was associated
with equilibrium loss and depressed ventilation rates at release; the probability of fish surviving for 24 h after simulated cap-
ture-release was >50% if the duration of equilibrium [oss was <2 min o ventilation frequency was >1 breath 57, Higher hae-
matoctit and plasma lactate as well as lower mean cell haemoglobin concentration and plasma sodium and chloride 30 min
after simulated capture-release were also significant predictors of 24 h survival, Together, the results demonstrate that simple
observations that are consistent with physiological disturbance can be used as predictors for post-release short-term survival
for sockeye salmon. The markedly higher post-stressor mortality observed in females demonstrates that managers should
consider sex-specific variation in respense to different fisheries interactions, particularly in the face of climate change.
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Introduction

In most fisheries, some fish escape or are released from gears,
but the survival of these non-retained fish is highly uncertain.
Volitional releases are typically based on the premise that fish
are returned to the water in a manner such that they survive
and reproduce (Wydoski et al., 1576). However, mortality
does occur, with estimates ranging [rom zero to almost 100%
across different fisherics (Muoneke and Childress, 1994;
Chopin and Arimoto, 1995; Davis, 2002; Bartholomew and
Bohnsack, 2005; Arlinghaus ef al., 2007). Mortality is highly
context dependent (Cooke and Suski, 2005} and varies by spe-
cies, anatomical hooking location, capture depth, book, bait
or gear types, air exposure, life-history stage and/or size, han-
dling and water temperature, with water temperature being a
common feature in most studies (reviewed hy Muoncke and
Childress, 1994; Davis, 2002; Arlinghaus et o/, 2007). A
recent review of the role of water remperature in capture-
release fisheries revealed a paucity of knowledge about the
effects of ecologically relevant high temperatures on the mot-
tality and mmpairment of released fish (Gale et al., 2013).

In British Columbia’s Fraser River, sockeye salmon
(Oncorbynchus nerka) ave of particular interest in terms of
capture~release at high temperatures. Fraser River summer
water temperatures have increased by ~2°C in the past
60 years, and in the last decade sockeye salmon have encoun-
tered the highest Fraser River water temperatures ever
recorded (Patterson et af., 2007), This is significant because
Fraser River sockeye salmon stocks have adapted their acro-
bic capacity to be optimized at thermal environments histori-
cally experienced (Farrell ez al., 2008; Fliason et al., 2011),
and their physiclogical functioning becomes impaired at
water temperatures beyond their optimum (Farrell, 2009). In
years of high river temperatures, some late-run stocks have
experienced en route migration mortalities of up to 30%
{Cooke et al,, 2004, Hinch er al., 2012).

Fraser River sockeye salmon are a highly valued resource.
For example, out of the estimated total run size of 30 million
in 2010 {DFO, 2011k}, 10 million were caught by commer-
clal fishers {DFO, 2011a), 1.2 million by aboriginal groups
(DFC, 2010a) and 300 000 by recreational anglers (DFO,
2010bY. For these fishing sectors, there are few estimates of
how many fish are caught but escape gear prior to landing;
hewever, large propertions of fish are seen on spawning
grounds bearing the characteristic scars from their encoun-
ters with fishing gears (e.g. gill-net wounds and hook wounds;
Clarke et al., 1994). A similar phenomenon has been observed
for Alaskan sockeye salmon (Baker and Schindler, 2009).
Almost 33% of Fraser River sockeye caught by recreational
anglers in 2010 were reported to be released {DFO, 2010b),
Many of these fishery encounters accur during a particularly
difficult portion of the adult life history, because fish have just
transitioned from cool salt water to warm fresh water, ceased
feeding, and must achieve remarkable feats of metabolic per-
formance to ascend the river. Presently, we know little abour
the consequences of capture encounters on released or
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escaped sockeye salmon, particularly when they are experi-
encing thermal stress, The exceptions are a similar experi-
ment to the present study, where capture stress caused
summes-run sockeye salmon to exhibit greater physiological
impairment in warmer water temperatures than in cooler
ones {Gale et ¢l 2011}, and a recent study {Robinson et af.,
2013} in which Fraser River sockeye that were exhausted fol-
lowing fishing simulations were exposed to facilitated recov-
ery techniques. These authors conducted their work at two
temperatures and revealed that facilitated recovery failed to
reduce mortality.

Currently, in-season harvest adjustments are made by
managers using highly uncertain and complex statistical
models that predict the proportion of each run timing group
that will be fkely to perish en route as a result of forecasted
water temperatures {e.g. Macdonald ez af,, 2010; Cummings
et al,, 2011). These models, designed to increase the proba-
bility of achieving spawning escapement goals, do not explic-
itly account for release mortality and/or the interaction of
fish and fishing gear at warmer temperatures. Therefore,
reducing the uncertainty in this management system by being
able more accurately to predict and account for release and
escape mortality at different temperatures can assist in the
management of this important economic, cultural and eca-
logical resource.

We simulated capture and release of adult sockeye salmon
in a laboratory, which involved exhaustive exercise and air
exposure at three different temperatures relevant to migrat-
ing Fraser River fish, These temperatures included a cool his-
toric average {13°C), a moderate current average near the
optimum for aerobic scope (16°C) and a current high near
the critical thermal maximum for aerobic scope (19°C;
Farrell ez al., 2008). We investigated the following hypothe-
ses: (1) equilibrium and ventilation would be impaired fol-
lowing capture~release as stressors were incrementally added
(i.e. exhaustive exercise, air exposure and higher water tem-
peratures); {ii) physiological disturbances (i.e. changes in
blood plasma jons and metabolites) would increase following
capture-release as those stressors were incrementatly added;
and (iii) mortality would be highest in groups with the great-
est cumulative stressors (i.e. fish exhaustively cxcreised and
air exposed at the warmest temperature}, We used our results
to predict the probabilicy of individual survival following
capture-release using physiological metrics,

Materials and methods

Study animals and facility

We intercepted adult sockeye salmen in British Columbia’s
Harrison River, a tributary of the Fraser River, located
~125 km east of Vancouver (Fig. 1). These sockeye salmen
were captured by beach seine, 15-18 Septemnber 2008, while
completing their spawning migration, and belonged tc the
Weaver Creek population. Fish were individually dip-netted
from the seine net, transferred to tanks (1000 1) mounted on

$107 51 I1aqurardag uo jsanf Aq fAro-stermolpioyxo sAqducy/dyy woly papee[umeq



Conservation Physiology - Volume 2 2014

PC8
8 of 50
Research article

Z
A
4

L

¥ Harrison Ri ,
Arriaan Fver Fraser River

_ AGABSIZ

GHILLIWVACK

=z

Mﬁﬂ*‘%&w‘gmmw@“w

%
Q%&Ségm‘a)‘%«@mﬁ;’@ﬂdﬁqm
. Chlllwack
ettt e Lake

Figure 1: British Columbia and the Fraser River, which drains almest ane-third of tha province, Inset is the study area, with the cross marking the
fish capture site on the Harrison River, and the star marldng the Cultus Lake Salmon Research Laboratory, where experiments took place,

trucks and then transported (~43 min) to the Cultus Lake
Salmon Research Laboratory (Cultus Lake, BC, Canada).
Upon arrival, each sockeye salmon was sampled for adipose
fin tissue in order to determine population identification, At
this time, PIT tags (full-duplex Passive Integrated Transponder
tags, ~8.5 mm x 2 mm size, 134.2 kHz; Biomark Ine., Boise,
ID, USA) were injected by 12 gauge needle into the coelomic
cavity for individual identification. No anaesthesia or wound
closure was necessary for this procedure, Fish were then
introduced to 2 targe (20 000 [, 6 m diameter) artificial hold-
ing pond fed continuously with ultraviolet-sterilized
{~40 [ min=!; LS-Permabead Filtration System, Integrated
Aqua Systems Inc., Escondido, CA, USA} 9°C water drawn
from nearby Cultus Lake., On 22 September 2008, after
receiving DNA results indicating the stock identity of each
fish, 54 of 106 Weaver Creek sockeye salmon (a late-run
stock} were moved into nine smaller {1400 [} aquariz (six or
scven fish per tank} maintained at 11°C for 24 h. After this
period of recovery from transport stress (based on previous
experience with this species), we began increasing the water

temperature (maximum rate, 0.2°C h™!) until experimental
temperatures were achieved (three tanks each at 13, 16 and
19°C). A minimum of 12 h elapsed prior to initiating experi-
mental fishing simulations, Although that time period may
appear short, previous field work on sockeye salmon has
revealed that they experience massive thermal variation over
short temporal scales during homeward migration (e.g.
»>10°C over 24 L; Drenner er al., 2014), Due to logistical con-
straints, the experimental treatments were applied in two
consecutive rounds, with 54 fish in the first round of the
experiment, after which they were removed from the treat-
ment tanks and placed back in the large holding ponds o
allow for the experiment to be run on another 52 fish. The
two rounds were pooled for analyses,

Experimental protocol

After all fish had been maintained at their treatment tempera-
tures for a minimum of 12 h, they were randomly assigned to
one of three simulated capture~release treatments, resulting
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in a full-factorial design using three levels of temperature and
three levels of caprure—release stress. The lowest magnitude
stressor involved handling only, in which individuals were
netted from their holding tanlk, identified using a hand-held
PIT reader (Biomark Inc.} and transferred to one of the treat-
ment tanks (at the experimental temperature for each fish)
and monitored for 30 min, This treatment was designed as a
non-capture contrel for handling effects other than those
employed in the two simulated capture-release treatments.
The capture-rclease stressor included stimulating fsh to
burst swim for 3 min by manual chasing. This technique
involved three experimenters standing around the perimeter
of the treatment tank, leaning over and splashing vigorously
behind the fish or gently touching its tail, and has been used
extensively in angling simulation and exercise experiments
{Milligan, 1996; Kieffer, 2000), The third treatment, capture
plus air exposure, involved the capture—release stressor
described above followed by gently lifting fish out of the
water using a soft mesh dip-net to air expose them for 60 s.

Bath groups of capture-stressed fish were blood sampled
30 min after the instigation of chasing. Blood was collected
via caudal venipuncture while holding fish supine in a foam-
lined trongh supplied with flowing water. Transfer to the
trough and blood sampling occurred quickly {<1 min} in
order to reduce the influence of sampling stress on physiolog-
ical test results (Cooke et al., 2005, 2013). Fish were also
marked by anchor tag and sampled at this time for a small
gill sample (3 mm from the distal end of five to 10 filaments
on the first gill arch on the left side of the fish) and 3 mm
muscle punch for gene expression analysis mn a separate
experiment {Donaldson, 2012). These biopsy procedures
have been previously shown to cause no alteration of behav-
iour or survival in adult sockeye salmon (e.g. Cooke et al.,
2005}, No anaesthesiz was used (as per Cooke et al., 2005)
given that fish were easy to handle when in a supine pasition
with consrant flow of aerated water. Moreover, anaesthesia
would have introduced yet another potential physiological
challenge from which fish would have to recover, which could
confound experiments, Ventilation rates for all fish were
counted immediately afrer introducing fish to the treatment
tank, immediately after capture—release treatment with/with-
out air exposure, and again before blood and tissue sampling
{30 min later). Fish were also monitored for the presence or
absence of the ability to maintain dorsoventral equilibrium
post-capture-release, as well as the duration of this impair-
ment. After sampling, fish were returned to their holding
tanks. Overall, 47 female and 50 male sockeye salmon com-
pleted the experiment. Sockeye salmon that died prior to the
simulated capture-release treatment were excluded from
analyses,

Fish were monitored hourly for the duration of the exper-
iment. Dead fish were removed from the tanks, and mori-
bund fsh (ie. those that had lost equilibrium and
demonstrated ervatic or absent swimming behaviour) were
removed and euthanized by cerebral concussion to comply
with animal care protocols. Moribund fish were considered

PC 8
9 of 50
Conservation Physiology - Volume 2 2014

as ‘mortalities’ for analyses, All surviving fish were sampled
48 h after capture—release treatments. All experimental pro-
cedures were conducted with approval from the University of
British Columbia Animal Care Committee (#408-0388) and
in accordance with guidelines set forth by the Canadian
Council on Animal Care,

Laboratory protocois and assays

Stock identification was determined for eIl individual fsh
using DNA analyses (Beacham ef a4, 2004} and confirmed by
analyses of scales, All 97 sockeye salmon used in the analysis
were from the late-run Weaver Creele stock. Haematocrit was
quantified on whole blood using microcapiliary tubes centri-
fuged at 10 000g for 2 min. The remaining blood was centri-
fuged at 7000g for 6 min, and plasma was stored at -80°C
until further analysis, Plasma was subsequently analysed for
cortisgl, lactate, glucose, aosmolality, chloride, sodium and
potassium, as described by Farrell et af, (2001). Briefly, plasma
analysis was conducted using the following instruments: cor-
tisol, Neogen ELISA with Molecular Devices Spectramax
240pc plate reader; lactate and glucose, YSI 2300 Stat Plus
analyzer; osmolality, Advanced Instruments 3320 freezing-
point osmometer; chioride, Haake Duchler digital chloridom-
eter; and sodium and potassium, Cole-Parmer, model 410
single-channel flame photometer. Haemoglobin was measured
using a hand-held haemoglobin meter (HemoCue 201+,
Angelholm, Sweden) following the protocel and calibration
procedure described by Clark e af. (2008).

Statistical analysis

All statistical analyses were performed using the R Statistical
Package (R Development Core Team, 2008), Three-way
ANOVA was used to detect differences in the responses of
males and females to temperature and capture-release
treatment. In the absence of a sex effect, two-way ANOVA
was used to compare the duration of equilibeium loss, venti-
lation rates and individual plasma indices between capture—
release treatment and temperature groups (including a
temperature X capture-release treatment interaction), using
log-transformations to reduce heteroscedasticity when neces-
sary, Welch’s r-tests were performed post boc to determine
where significant differences occurred, Pearson’s %2 tests were
used to evaluate differences in the frequency of equilibrium
loss hetween treatment groups. Significance for all analyses
was evaluated at the level of o= 0.03, and multiple compari-
sons were corrected for using the false-discovery rate method,
where each comparison is evaluated against the critical sig-
nificance level, equal to the false-discovery rate of 0.05 mul-
tiplied by the number of the comparison divided by the total
numbet of comparisons {Curran-Everett, 2000),

Survival analysis was pesformed using the ‘survival’ library
{Therneau 2012) in R, Time to death (in hours over 48 h post-
treatment) was analysed as a function of temperature, sinu-
lated capture-release treatment, sex and combinations of
these (including two-way interactions). A model with no
effects {i.e. intercept only) was alsc ftted to the time-to-death
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data, The 48 h time period was chosen for examination based
on visualization and preliminary analyses of the survival
results; mortality occurring alter this period of time was con-
sidered to be unrelated to experimental treatments, instead
occurring presumably due to the stressors of captivity and
natural senescence, Model selection was carried out using the
bias-corrected  Akaike information criterion (AICc).
According to this criterion, the model with the Jowest AlCe
value is the most parsimonious one describing the data, and
other models differing from this one in <2, 4-7 and >10 units
(delta. AICc) are regarded as having substantial, considerably
less and essentially no support from the data, respectively
(Burnham and Anderson, 2002). The AlCc weight of the
models was also computed, and can be interpreted as the
probability of a given model in the set being the most parsi-
monious one to describe the data (Burnham and Anderson,
2002). To account for model selection uncertainty, model-
averaged mortality over time was computed using the AIC
weight of the models included in a 95% confidence set for the
best model (Burnham and Anderson, 2002}, This resulted in
a weighted combination of eight models being used to calcu-
late model-averaged martality.

Total osmolality values for four fish were unable to be
determined by assay; therefore, the values were estimated
using a linear regression that included the concentration of
the major osmolites that contribute to total osmolality, result-
ing in the following equation:

ogmolality = (0.8) x ([lactate] + [glucose] + [sodium]
+ [¢hloride] 4 [potassium]) -+ 73.1

where n =92, 72 =0.70 and P < 0.0001.

Logistic regression was used to test whether 24 h mortality
(binary response} could be predicted by the fish’s physiology
(haematocrit, haemoglobin, plasma lactate, glucose, chloride,
sodium and potassium concentration 30 min post-treatment),
ventilation rate (opercular beats per minute) and duration of
equilibrium Joss {in seconds) immediately after release. These
regressions were conducted separately for each of the above-
mentioned variables and did not take into account the
capture-release treatments {i.e. simply evaluated whether
variability in physiological parameters, ventilation rate and
equilibrium were associated with mortality regardless of the
treatment), The fit of each model to the mortality data was
assessed using the le Cessie—van Houwelingen—Copas good-
ness-of-fit tests implemented in the R library ‘rms' (Harrell,
2013}. The test computes a global goodness-of-fit test statistic
based on the unweighted sum of squares of residuals (Harrell,
2001). The test has the advantage of being more powerful and
not dependent on the choice of cut-off points for groups of
predictions that is needed for the more commonly used
Hosmer-Lemeshow test (Hosmer ez gl., 1997). Given that
logistic regression models were fitted separately to a number
of predictor variables, multiple testing adjustments to critical
values were done using the false-discovery rate method
described previously (Curran-Everett, 2000),
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Results

Observed impairmenis

Observed impairment was related to the combination of treat-
ments applied. Alr-exposed fish were more likely to lose equi-
librium than non-air-exposed fish {Pearson y?=74.41,
P < 0,00001). For those fish that lost equilibrium after capture—
release (31 of 32 awr-exposed fish, three of 33 caprure-release-
only fish and none of 33 nen-capture-treated fish}, there was a
significant effect of the temperature X treatment interaction on
the duration of equilibrium loss (ANOVA: [ 45, =1115,
P =0,002), The longest equilibrium loss was observed in abr-
exposed fish at the warmest temperature, Ventilation rates mea-
sured after fish were transferred to the treatment tank were
higher for 16 and 19°C fish than for 13°C fish {ANOVA:
% 56 =453, P=0.014), Immediately after simulated capture-
release, temperature effects were no longer evident, but air-
exposed fish were ventilating significantly more slowly than
noi-air-exposed fish (ANOVA: F, g, =4.67, P=0,012).

Blood chemistry

Biood chemistry disturbances 30 min post-capture-release
were more strongly associated with simulated capture—release
(i.e, exhaustive exercige) and air exposure than water rem-
perature. Simulated capture-release significantly elevated
plasma lactate concentration (Table 1; Welch’s ¢=35.62,
P < (0.0001}, with air exposure exacerbating this elevation
{Table 1; Welch’s +=2.89, P = 0.005). Total osmolality was
likewise increased by capture-release (Tzble 1; Welch's
=297, P=0.004) and air exposure [Table 1; Welch's
=215, P=0,015). Mean cell haemoglobin concentration
(MCHC) was lowered by capture-release treatment (Table 1;
Welch’s ¢=2.7, P =0,009), but air exposure did not further
depress MCHC (Table 1). Haematocrit tended to be higher in
capture—release-treated individuals than in control fish, while
haemoglobin concentration was similar among groups
(Table 1), Water temperature had no effect on any plasma or
blood variable we measured at 30 min (ANOVA: P> 0.1}
Plasma glucose was not affected by capture-release treatment
{Table 1), Plasma cortisol was higher for females than males,
but capture-release treatment had no effect on cortisol levels
for either sex (Table 1), Plasma chloride, sodium and potas-
sium were alse not different among capture~release treat-
ment groups (Table 1), Blood chemistry tests were repeated
on surviving fish at 48 h post-capture-release, at which time
no effect of capture—release or temperature was detectable
after correcting for multiple comparisons (data nat shown).

Survival analysis

Forty-eight hours after capture-release, the greatest mortality
was ohserved in the 19°C groups exposed to capture—release
with and without air exposure (four Ash or 40% in each
group). No mortality was observed in the 16°C capture-
release group in the frst 48 h. [ntermediate mertality was
observed in the 13°C control group (one fsh or 7%), the 13°C
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Table 1: Mean (+SEM) plasma constituent concentrations for each capture-stressor group and temperature treatment group, measured from
sockeye salmon 30 min after the application of a simulated capiure—release stressorat 13, 16 or 19°C
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Table 1; Continued

The F and £ values for two-way ANGVA are presented in = 32 1 for treatment groups and n = 33 £ 4 for temperature groups), with beld text indicating significance
after false-discovery rate correction for multiple comparisons, Significant differences hetweean groups were evaluated post hoc with Welch's t-tests (also see Results

section), and ara indicated by different superscript lettars.

Table 2; Fxperimental factors of the top eight models {95% confidence set) predicting 48 h mortality of experimental sockeye salmon

Models are ranked by increasing order of the bias-corrected Akaike infarmation criterian {AlCc) value, and the model with the lowest AlCc 1s the most parsimonlous
one describing the data; delta.AlCc is the difference in AICc between a given model and the top-ranked model; weight AlCc gives the probability of a given medel in
the set belng the most parsimonious one describing the data; and K s the number of paramaters in the model.

capture-zelease air-exposed group (one fish or %), the 16°C
control and capture—release air-exposed group {three fish or
30% each), the 19°C control group {three fish or 33%) and
the 13°C capture~release grovup {four fish or 36%). The most
parsimenious mode! describing the cumulative mortality data
to 48 h included the effects of temperature and sex (Table 2).
Similar models with various combinations of capture—release
treatment, temperature ane sex (and their interactions) were
weakly supported by the data {i.e. delta.AICc »3). Model-
averaged mortality estimates (and observed mortality) 48 h
after treatment were greater for females than males, and were
greater at 19°C than at 13 and 16°C for both sexes (Fig. 2).
Most of the mortality occurred within the first 24 h.

Predicting mortality using physiological
indices

Logistic regression demonstrated that higher lactate, cortisol
and haematocrit, and lower glucose, sodium, chloride, potas-
sium and mean cell haemoglobin concentrations 30 min after
capture-release treatment significantly predicted mortality
to 24 h {Fig. 3). Likewise, slower ventilation rates and more
prolonged equilibrium loss after capture—release treatment sig-
nificantly increased the probability of mortality to 24 h {logistic
regressiony Fig. 4}, Fish that regained equilibrivm in <130s or
fish that were ventilating at »62 breaths min-' after release had
a »50% probability of surviving 24 h after treatment (Fig. 4).
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Figure 2: Curves of cumulative mortality over ime (48 h) of ferale
and male sockeye salmon after simulated capiure~release treatment,
The mortality curves are model-averaged estimates based on the 95%
confidence set for the best model (see Table 2) that were calculated to
account for model selection uncertainty. Blue lines indicate 13°C,
yellow lines 16°C and red lines 19°C temperature treatrents. Line style
indicates the simulated capture-release treatment,

Discussion

Annually, tens to hundreds of thousands of Fraser River
sockeye salmon are intentionally released from angling geas
(DFQ, 2010b}, and even more encounter net gears and escape
by their own struggle. The demonstrable impacts on late-run
salmoen physiology and survival, from the simulated capture-
release scenarios described herein, can be used te help reduce
the current uncertainty regarding the fitness consequences to
these non-retained sockeye salmon from in-river fisheries at
different temperatures, This study is the first to examine how
blood chemistry and cbservable physinlogical indices, such
as equilibrivm loss and vensilation rates, can be predictive of
mortality after capture and release of socckeye salmon, and it
is one of the few studies to investigate the combined effects of
capture-release stress, thermal stress and air exposure on
Pacific salmon post-release survival (e.g. an associated study
examining summer-run sockeye salmon; Gale et af,, 2011).

As predicted, ventilation rate and equilibrium were most
severely impaired in fish that experienced exhavstive exercise
and air exposure at high temperatures. Our results suggest
that air exposure increases mortality risk in sockeye salmon
by two different mechanisms. First, air exposure frequently
causes fish to lose equilibrivm (e.g. Gingerich e al., 2007,
Thompson et al., 2008), leaving them more vulnerable to sec-
ondary capture or predation (e.g. Danylchuk ez /., 2007,
Raby et al., 2014). This is a considerable risk in the Fraser
River, where commercial, First Nations and recreational fish-
ers are prolific, and large populations of predators (i.e. har-
bour seals, bears and raptors) target returning salmon.
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Second, air exposure was also associated with depressed ven-
tilation rates (as described by Gale et af., 2011), which can
cause decreased respiratory gas exchange; oxygen depriva-
tion by air exposure could result in an impaired ability to
correct oxygen deficits incurred during anaerobic exercise.
Qur results further confirmed the findings of Gale er al.
(2011) in that elevated temperatures resulted in greater venti-
latory impairment in sockeye salmon, which is particularly
troubling considering that excess post-exercise oxygen con-
samption is greatest for fish in warm water (Lee ez al,, 2003).
Elevated temperatures, even in the absence of air exposure,
also increased the duration of equilibrium loss (Gale ef al.,
2011), Despite these physiological impairments, we were nat
able to demonsirate that greater capture-release stressors
directly contributed to lower survival,

We were able to show that the risk of mortality was related
to physiological measures of individual fish made after
capture-release, and these relationships suggest that it is pos-
sible to judge whether captured fish should be released. In
order for mortality predictions to be practical for use by fish-
ers, they must involve easily observable metrics, with clear
thresholds for established unacceptable risk levels. Ventilatory
frequency and duration of equilibrium loss are both easy to
observe and quantify, and require no specific expertise to
evaluate. Therefore, managers could recommend or mandate
{notwithstanding some potential compliance and enforce-
ment challenges) the release of fish above a specific threshold
probability of survival and the retention of any fish that had
a lesser probability of survival, These types of guidelines
could aid fishers in making decisions that would best main-
tain a healthy fish population. For example, we found that
fish that regained equilibrium in <130s or fish that were ven-
tilating at a rate >62 breaths min™ after release had a »50%
probability of surviving 24 h after treatment. A simple 2 min
rule of thumb for equilibriurn loss {or 1 breath s rule of
thumb for ventilation rate) could be used to infer »50% 24 h
survival after release. Interestingly, these impairments were
transient for most fish (30 of the 32 fish that lost dorsoventral
equilibrium after capture—release appeared recovered within
300 s of release, and ventilation rates had returned to pre-
capture levels by the next evaluation 30 min post-capture),
but were still predictive of 24 h mortality. Management agen-
cies frequently recommend holding fish until they have recov-
ered orientation and swimming ability, presumably to protect
them while they are particularly vulnerable to capture by
predators, This research suggests that managers nesd to be
cognizant that fish that are more substanrially impaired prior
to release (even if recovered to a vigorous state} will still have
higher post-release mortality than fish that recover quickly or
fish that were not impaired at all,

We successfully used manua! chasing with and without air
exposure to elicit a physiological stress response similar to
that experienced by sockeye salmon migrants encountering
fishing gear (Young et al., 2006; Donaldson et al.,, 2010a),
while eliminating the physical injury incurred by these encoun-
ters. By omitting injuries sometimes incurred from hooks or
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Figure 3: Fitted logistic regression curves of 24 h mortality as a function of blood and plasma parameters measured after capture-release
treatment. The logistic regression was conducted for each variable separately and did not take into account capture-release treatment.
Continous and dashed Tines denote, respectively, mortality estimates and 95% confidence intervals. Open circles denote observed fate of the fish
after 24 h, with zero denoting survival and one denoting mortality. All models except that for haemoglobin are significant when evaluated at a

critical level corrected for multipie testing.

net entanglement from our protocols, we were able to evaliu-
ate how physiological disturbances alone may affect survival,
Our capture-release treatment resulted in 74% higher plasma
lactate than in non-capture-release-treated fish, while air-
exposed fish had lactate levels 120% higher than non-capture—
release-treated fsh. Lactate build-ups occurred due to
increased glycolytic flux and 2 corresponding lactacidosis.
These resuits are consistent with other experiments on Pacific

salmon using identical capture—release simulation techniques
{Donaldson et al.,, 2010k; Gale et al., 2011}, Capture-release
treatment resulted in a significant decrease of MCHC com-
pared with non-capture—release-treated fsh (driven by a non-
significant elevation in haematocrit, with no associated
changes in haemoglobin concentration}. This is likely to be
due to erythrocytic swelling secondary to the adrenaline
response resulting from capture stress (Nikinmaa, 1982}, Also
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capture-release treatment, Continuous and dashed lines denote, respectively, mortality estimates and 95% confidence intervals. Open circles
denote observed fate of the fish after 24 h, with zerc denoting survival and one denoting mortality, Both models are significant when evaluated

at a critical level corrected for multiple testing,

consistent with our previously published work using simu-
lated capture-release on summer-run sockeye salmon (Gale
et al., 2011), we detected no effects of temperature on the
blood chemistry parameters measured 30 min after capture—
release treatment,

Consistent with our hypothesis, temperatures approaching
the critical maximum increased catch-and-release mortality;
however, we were surprised to find that sex was a more sig-
nificant predictor of survival to 48 h than was capture-release
treatment, While mortality 48 hours post-treatment was high-
est in the 19°C airexposed group, the survival model includ-

10

ing temperature and sex was a far more parsimonious fir than
any of the models including capture-release treatment. Our
finding that females suffered higher mortality than males was
consistent with other studies on sockeye salmon, both wild
migrants and captured individuals held in laboratory condi-
tions (Crossin ez al., 2008; Cooperman et al., 2010; Jeffries
et al., 2012}, These results suggest that adult females experi-
encing secondary stressors may be at greater risk of failing to
complete their migration and successfully spawn, which could
have substantial repercussions on fitness. The lack of signifi-
cant capture-release treatment effect indicates that capture—
release involving a brief strenuous exercise and air exposure
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may not significantly increase the risk of morrality for soclkeye
salmon over and above handling alone. However, our finding
that the physiological impairments resulting from our simu-
lated capture-release treatments were associated with higher
mortality risk suggests that sub-lethal impacts also need to be
considered. Studies of capture~release on other species have
shown that capture-release stressors and air exposure fre-
quently cause elevations in blood chemistry stress parameters
and result in behavicural and other impairments (e.g.
Berguson and Tufts, 1992; Davis and Parker, 2004; Arlinghaus
and Hallermann, 2007). In order to understand female mor-
tality of released or escaped sockeye salmon better, research-
ers could focus on the interaction of temperature and
capture-release stress on females specifleally.

Generally, capture-release mortality increases ai warmer
temperatures {reviewed by Gale ez al., 2013); however, the
present study is the first to show how thermal and caprure—
release stress may combine to increase mortality risk to
released or escaped sockeye salmon, The censequences of this
finding with regard to managing sockeye salmeon and other
fisheries are troubling in a climate-warming scenario. Recent
research has shown that socleye salmon in the Fraser River
may be adapted to survive and perform optimally at a nar-
row range of water temperatures coinciding with historical
averages for each genetically and geographically distinet pop-
ulation (Farrell er al., 2008; Eliason et 4l., 2011). Sockeye
salmon are already experiencing temperatures that often
exceed their critical thermal maximum in the Fraser River
{Patterson et al,, 2007; Eliason et al., 2011}, which is asscci-
ated with a high level of migration mortality (Coole e af.,
2004; Hinch and Martins, 2071 1), Moreover, the Fraser River
is expected to continue on this warniing trajectory into the
future (Ferrari ef al., 2007), and this is likely to have conse-
quences for future viability of this valued group of fish
(Hague et al., 20115 Martins ez al., 2011; Reed et af., 2011},
Resource managers ate very limited in their ability to stop the
increase in water temperature, but they can regulate or make
recommendations regarding the other two stressors that we
examined, i.e. capture~release stress and air exposure,

Our finding that individual blood and plasma chemistry
indicators can predict survival is a promising step towards
improving ow understanding of post-release mortality for
sockeye salmon, Elevated plasma lactate, cortisol, sodinm and
chloride are consistent with elevated stress (Wendelaar Bonga,
1997), and were all associated with higher probability of mox-
tality within the first 24 h after capture-release, Lactate anions
enter the blood [rom the muscle tissue after anaerobic exercise
and are asscciated with intracellular acidosis. Extreme intra-
cellular acidosis has been suggested to be a causal factor in fish
dying alter exercise (Wood et al., 1983). Qur logistic regres-
sion mode! suggested that sockeye salmon had a >50% prob-
ability of mortality within 24h when plasma lactate
concentrations exceeded 18 mmol [-'. Migrating sockeye
salmon caught by tangle net {Donaldscn et ai., 2010a), purse
seine (Cooke et al., 2008) or beach seine {Clark et 4/, 2010)
may experience similar elevated plasma lactate levels, We
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detected an association between decreased plasma glucose
concentrations and increased mortality risk, which was sur-
vrising because blood glucose levels generally increase with
stress (Wendelaar Bonga, 1997). We propose that rather than
indicating a less-stressed state, the lower glicose concentration
could be indicative of fish in poor condition mounting a
reduced stress response. An alternative explanation is that
severe exercise and/or stress can lead to hepatic glycogen
depletion and associated declines in plasma glucose {hypogly-
caemia) such as those observed here, particulatly over longer
titne periods (Polakof ez 4l., 2010), The trend of higher haema-
tocrit but equal haemoglobin in capture—release-treated ndi-
viduals suggests that the depressed MCFIC may be a result of
erythrocytic swelling. On average, plasma chloride and sodium
concentrations 30 min after treatment were similar to conspe-
cifics sampled after river capture {Clark ez af., 2010} and ~15-
20% higher compared with quiescent sockeye salmon held in
laboratory conditions {Sandblom er al,, 2009). Our logistic
regression models found that fish with relatively low sodivm
and chloride ion concentrations 30 min after treatment had a
lower probability of surviving 24 h. This is consistent with
other research on sockeye salmon demonstrating that chloride
values below 120 mmol [-' were associated with increased
meortality (Jeffries ef al, 2011}, Overall, it appears that fish
responded physiolegically to cur treatment protocols in a sim-
ilar manner to wild migrants caught in varicus gears, and that
several physiological parameters consistent with a generalized
stress respense were predictive of mortality. In general, the pat-
terns in blood parameters following capture-release were con-
sistent with field results, suggesting the potential transferability
of these results to real fisheries, and demonstrating the value of
controlled laboratory experiments (Cooke et al., 2013 ).

Researchers have begun developing novel ways to predict
the survival of released fish, perhaps the most promising of
which are reflex impaicment indices {Davis and Ottmar, 2006;
Davis, 2007, 2010}, Our study is one of the first to examine
how similar observed impairment metrics can be used in Pacific
salmon in order to predict mortality {for another example, see
Raby et al., 2012). We found that both duration of equilibrium
loss and ventilaticn rate alter capture-release treatment were
highly significant mertality predictors, Ventilatory frequency
has been used in other species to indicate and measure stress
responses (e.g. Mock and Peters, 1990; White ez al., 2008);
howeyer, some caution the utility of this metric because it may
not reflect the severity of the stressor (Barreto and Volpato,
2004), Nonetheless, our experiment showed that extreme
stressors caused a depression in ventilation rate that was
highly predictive of same-day fate in sockeye salmon.

In conclusion, the present study demonstrates that while
individual sockeye salmon vary in their responses to simu-
lated capture-release stressors, exhaustive exercise coupled
with air exposure at high temperatures can result in a greater
mortality risk for released fish than for those not exposed ta
simulated capturc-release. Females were particularly sensi-
tive to stressors, demonstrating the need for management
strategies that acknowledge and address inter-sexual variation

11
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{Hanson et g/, 2008). A better understanding of the physio-
logical predictors of capture-release mortality of sockeye
salmon at different temperatures can be used to inform man-
agement of the potential consequences of different manage-
ment actions. Accurate release mortality estimates in various
thermal conditions could be applied to total mortality esti-
mates for Fraser sockeye and increase the probability of
achieving spawning escapement goals,
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Whole-genome analysis of piscine reovirus (PRV)
shows PRV represents a new genus in family
Reoviridae and its genome segment S1 sequences
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Abstract

Norway and none from wiid fish,

strains matchad subrgenotype 1b.

Background: Piscine recvirus (PRV) Is a newly discovered fish reovirus of anadromous and marine fish ublquitous
among fish in Norwegian salmon farms, and likely the causative agent of heart and skeletal muscle inflammation
(HSMID). HSMI is an increasingly economically significant disease in Atlantic salmon (Saimo safar) farms, The
nuclectide sequence data avallable for PRV ara limited, and there is no genetic information on this virus outside of

Methods: RT-PCR amplification and sequencing were used to obtain the complete viral genome of PRV {10
segments) from western Canada and Chile, The genetic diversity among the PRV strains and their relationship to
Norweglan PRV isolates were determined by phylogenetic analyses and sequence identity comparisons,

Results: PRV is distantly related to members of the genera Orthoreovirus and Agudreovirus and an unambiguous
newy genus within the family Reoviridae, The Canedian and Norweglan PRY strains are most divergent in the
segment 51 and 54 encoded proteins, Phylogenetic analysis of PRY 51 sequences, for which the largest number of
complete sequences from different “isolates” is avaifable, grouped Norwegian PRV strains Into a single genotype,
Genotype |, with sun-genotypes, la and [b. The Canadian PRV strains matched sub-genotype la and Chilean PRY

Conclusions; PRV should be considered as a member of a new genus within the family Reoviridae with two major
Norwegian sub-genotypes. The Canadian PRV diverged from Norwegian sub-genotype la around 2007 + 1, whereas
the Chitean PRY diverged from Norwegian sub-genctype b around 2008 + 1.

Background

The newly discovered piscine reovirus (PRV) belongs
to the family Reoviridae, subfamily Spinareovirinae [1),
probably in a new reovirus genus that is equaily distant
to the genera Orthoreovirus and Aquareovirus [2], al-
though with 10 genome segments, PRV is like members
of the genus Orthoreovirus and unlike the genus Agua-
reovirus with 11 segments. The Orthoreovirus genus can
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be divided into the fusogenic and non-fusogenic ortho-
reoviruses based on the ability of the fusogenic ortho-
reoviruses to induce ceil-cell fusion during infection
resulting in syncytium formation 3] by virtue of posses-
sion of a fusion-associated small transmemibrane (FAST)
protein [4]. Whereas the non-fusogenic orthoreoviruses,
Mammallan Orthoreovirus {MRV), are not clinically sig-
nificant [5], the fusogenic orthoreoviruses Nefson Bay
virus (NBV) [6] and Baboon Orthoreovirus (BRV) [7)
that infect primates, Avian Orthoreovirus (ARV) [8] that
infect birds, and Reptilian Orthoreovirus (RRV) [9] that
infect reptiles, have been shown to cause significant and
often fatal disease. Most recently, PRV has been shown

© 2013 Kibenge et al, licensee BioMed Central Ltcl. This is an Open Access article distributed under the terms of the Creative
Commens Attrlbution License (hitp//creativecommens.org/iicenses/by/20), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original wark is properly cited,
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to be more closely related with recognized orthoreo-
viruses than with recognized aquareoviruses, and does
not encode a FAST protein and is therefore non-
fusogenic [L0O].

PRV is associated with heart and skeletal muscle in-
Aammation (HSMI) {2]; an emerging disease of marine-
farmed Atlantic salmon [11], first recognized in 1999
in western Norway [12] and subsequently in Scotland
[13]. PRV has also been detected by real-time reverse
transcription quantitative polymerase chain reaction
(RT-qPCR}) at a low prevalence in wild Atlantic salmon
“S. salgr” [2] and in certain marine fish species (Atlantic
herring "Clupea harengus”, Capelin “Mallotus villosus”,
Atlantic horse mackerel “Trachurus trachurus”, and
Great silver smelt “Argentina silus”) along the coast of
Norway {14]. PRV was also detected in 3% of anadro-
mous trout (sea-trout) “Saimo trutta” tested, but not in
anadromous Arctic char “Salvelinus alpinus” [15]. PRV is
ubiquitous in Norwegian salmon farms [16,17], but there
is a significant increase in the viral load and tissue distri-
bution during outbreaks of HSMI [2,18]. The virus can
be propagated in the GF-1 cell line {19], derived from the
tissue of orange-spotted grouper, Epinephelus coioides
[20], and cardiac and skeletal muscle pathology typical of
HSMI can be reproduced in naive Atlantic salmon by ex-
perimental inoculation with the supernatant from cell
culture passaged PRV [19]. Most recently, it has been
reported that serum enzymes creatine kinase and lactate
dehydrogenase, associated with cardiac injury in humans
[21], are significantly correlated with HSMI histopathology
in Atlantic salmon [22]. Other reports doubt the patho-
genicity of PRV, describing PRV as an opportunistic virus
[23,24] or non-pathogenic virus [15]. The virus has been
detected in marine-farmed Atlantic salmon in Chile
[25,26]. There is anecdotal evidence that it is also present
in farmed Atlantic salmon and wild Pacific salmon in
British Columbia-Canada [27], where 75% of 300 farm
salmon reportedly tested positive for PRV [27] but no
sequence information was reported.

The PRV genome comprises at least 10 dsRNA seg-
ments including three large (L}, three medium (M), and
four small (3) size-class RNA genome segments [2]. To
date only two “isolates”, both from marine-farmed At-
lantic salmon from Norway, have been sequenced on all
10 genomic segments by high-throughput pyrosequen-
cing of clinical samples: Reovirus sp. Salmo/GP-2010/
NOR from HSMI [2], and CMS PRV from a CMS
outhreak [24]. However, only the Salmo/GP-2010/NOR
sequences are accessible from the GenBank Database
{GenBank accession numbers GU994013-GU%94022).
The coding assignments of genomic segments S1 and 5S4
initially reported to encode proteins with no identified
homologs in orthoreoviruses and aquareoviruses [2],
were recently shown to be reversed such that S1 encodes
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the major outer capsid protein, Quter clamp protein (o3
and VP7 in MRV and aquareoviruses, respectively), and
54 encodes the virus attachment protein, Quter fiber
protein (gl in MRV, which is absent in aquareoviruses}
[10]. A further complication is that several sequences of
Norwegian PRV isolates were deposited in the GenBank
clatabase as 54 sequences [18,28] but correspond Lo 51
sequences [2, this study], and sequences of the remai-
ning 9 genomic segments for these virus isolates have
not been reported.

The sequence date available for PRV strains are lim-
ited, with no genetic information on this virus outside of
Norway, and none from wild fish despite the economical
impact of HSMI on salmon aquaculture and the poten-
tial for transmission of PRV to wild salmon populations
or from wild salmon te farmed salmon.

The primary goal of the present study was to deter-
mine the genetic diversity among PRV strains detected
in tissue samples obtained from fish in western Canada,
and in Chile, and their relationship to known Norwegian
PRV sequences. We also attempted to sequence the com-
plete genomes of three “isolates”, two Canadian and one
Chilean to obtain more information about the taxonomic
assignment of PRY,

Results and discussion

Amplification and sequencing of cDNA of genomic
segments of PRV from fish samples

Piscine reovirus was readily detected by RT-qPCR during
testing at the Atlantic Veterinary College laboratory in
fish tissue samples from western Canada, and at the
ETECMA diagnostic laboratory in fish tissue samples
from Chile {data not shown). Consistent with obser-
vations elsewhere [2,18], PRV is ubiquitous in marine-
farmed salmon, PRV was consistently detected in gill
tissue, identifying the gills as suitable target tissue and
likely a primary transmission route for PRV, This is con-
sistent with Orthoreovirus, which are commonly isolated
from enteric and respiratory tract tissues [1].

Ten samples from western Canada with either low Ct
values or unique case histories, hogt species, and sam-
pling times listed in (Additional file 1: Table §1a) were
selected for amplification and cloning of ¢cDNA of viral
genome segments, Four additional samples for which
the 3" portion of genome segment L1 had been PCR-
amplified during the original testing for PRV (Table 1),
were included in the analysis of PRV sequences.

Figure 1 shows the RT-PCR amplification and sequen-
cing strategy used for the PRV genome segments, based
on Canadian “isolate” 358. The new PRV nucleotide
sequences (Additional file 2: Table $2) are available
through the GenBank database [29]. The complete PRY
genome (10 segments) was amplified from 2 of 10 sam-
ples. Additional partial er full-length sequences were
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Table 1 List of new piscine reovirus (PRV) “isolates” from
Canada and Chile

PRV “isolate” Fish species Source

Et T Atlantic salmon Farmed, Canada
163 Atlantic salmon Farmed, Canada
167 Atlantic salmon Farmed, Canada
177 Atlantic salmon Farmed, Canada
185 Atlantic salmon Farmed, Canada
196 Atlantic salmon Farmed, Canada
209 Atlantic salmon Farmed, Canada
321 Attantic salmon Farmed, Canada
333 Cutthroat trout Wild, Canada
340 Cutthroat trout Wild, Canada
358 Atlantic salmon Farmead, Canada
n Atlantic salmon Farmed, Canada
468 Chum salmon Wild, Canada
480 Steelhead trout Farmed, Canada
CGA337 Atiantic salmon Farmed, Chile
CGASSE Atlantic salmon Farmed, Chile
CGABBSY Atlantic salmon Farmed, Chile
CGA280-5 Atlantic salmon Farmed, Chile

also obtained on PRV genomic segments L1 (12 sam-
ples), L2 (1 sample), L3 (2 samples), M1 (4 samples), M2
(2 samples), M3 (4 samples), S1 (4 samples}, 52 (3 sam-
ples), 83 (1 sample), and S4 (1 sample), PRV sequences
were obtained from four different western Canada fish
species {(Atlantic salmon “Salmo salar”, Cutthroat trout
“Oncorhynchus clarkil”, Steelhead trout "Oncorbiynchus
mykiss®, and Chum salmon “Oncorfiynchus keta”) (Table 1
and Additional file 2: Table S2). Failure to amplify tran-
scripts from all PRV positive samples was attributed to
variation in viral loads. It has been reported that fish are
capable of reducing the viral load by the end of the pro-
duction cycle [18]. The differences in RT-PCR ampli-
fication could be due to differences between the PRV
“isolates”. It is also possible that variations in transcription
levels of different virus genes, and efficiency of PCR of the
different targets contributed to the inability to amplify all
10 gencme segment transcripts in some of the samples.
Among the Chilean PRV positive samples, 6 fish indi-
vidually sampled from the same farm with low Ct values
were selected for amplification of all 10 viral genome
segments; sequences from one of these samples was
used in the analysis. These were all fish kidney samples,
which had significantly lower Ct values (Additional
file 1; Table Sib) compared to the fish gill samples from
Canada (Additiona!l file 1: Table Sla). Three additional
sequences on PRV genomic segments L3 (3 samples)
and S1 (2 samples) were already available and were
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included in the analysis, for a total of 4 Chilean PRV
“isolates” (Table 1 and Additional file 2: Table 52).

(Additional file 2: Table 52) shows the nucleotide and
amino acid sequence identities of the new PRV isolates
when compared to the single Norwegian PRV isolate,
Salmo/GP-2010/NOR  (GenBank accession numbers
GU994013-GU994022), The largest nucleotide sequence
differences between Canadian and Norweglan PRV
strains are on segments M2 and S1 (96-97% sequence
tdentity}. However, at the amino acid sequence level, our
analysis shows that Canadian and Norwegian PRV
strains are most divergent in the S1 encoded proteins,
the major outer capsid protein {Outer clamp protein)
and the non-structural protein p13, and the S4 encoded
virus attachment protein (Outer fiber) [10]. The differ-
ence on the 54 protein is very interesting as it consists
of a variabie region of 18 residues at the C-terminus,
This work is the first report of genomic analysis of PRV
strains detected in tissue samples obtained from fish
outside of Norway, extending the current geographical
range of the chearacterized virus to both Narth and
South America,

The PRY conserved terminal nucleotide sequences
Conserved terminal nucleotide sequences are useful for
reovirus classification [1], Palacios et al. |2] reported the
complete genome sequence of the Norwegian PRV iso-
late Salmo/GP-2010/NOR including the conserved nu-
cleotides at the 5 end and the 3’ end of the genome
(5 -GAUAAA/U--—-- UCAUC-3). Table 2 compares these
conserved terminal sequences to those of members of the
Orthoreovirus and Agquareovirus genera, The conserved
nucleotides 5'-GAUAAA/U were present at the 5° ends in
all the positive strands of each of the 10 genome segments
of PRV, and are unique to PRV, whereas the 3' conserved
termini UCAUC-3" are also conserved between PRY, and
the Orthoreovirus and Aguareovirus genera (Table 2).

The PRV protein profile deduced from whole-genome
sequence analysis

In the present study, the major cpen reading frames
(ORFs) in the 10 PRV genomic segments, identified
hased on the first methionine of the ORF vary in length
from 315 codons in 5S4 to 1,290 codons in L2. The
lengths of the non-coding regions ranged from 7 tc 83
nucleotides at the 5' end and from 44 to 89 at the 3°
end. The putative PRV gene products calculated from
the nuclectide sequence data in this study are shown in
Table 3. Only the S1 genome segment is bicistronic, en-
coding the Outer clamp protein and a nonstructural
protein, pl3, which is not a FAST protein [10]. In
this sense, PRY is similar to Mammalian orthoreovirus
(MRV), which also does not have a FAST protein and is
non-fusegenic. However, MRV differs from PRY in gene
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Figure 1 RT-PCR amplification and sequencihg strategy. {a} Schernatic iliustration of viral genome segmenis of piscine reovirus (PRY) RT-PCR
targets for nucleotide sequencing. (b) Gel electrophoresis of amplified products obtained from the RT-PCR for Canadlan PRY isolate 358, The PCR
primers are listed in Additional file 5: Table 54, Lane M denotes Molacuiar welght marker,
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Table 2 Conserved terminal nucleotide sequences {positive strand) of PRV, Orthoreovirus, and Aquareovirus genera

genome segments

Reovirus genus Reovirus species/strain

Conserved terminal nucleotide sequences

5' terminal nucleotides 3’ terminal nuclegtides

PRV Salmo/GP-2010/NOR [2]*
Qrthoreovirus genus Avian onthoreovirus-138 [17%
Nelson Bay orthoreovirus [1]*
Mammalian orthoreovirus -1La [1]*
Bahoon orthareovirus [1]*

Reptilian orthoreovirus [17%
Aguareovirus genus Aquareovirus A [17%
Aguareovirus C [1]*

Aguareovirus G [1]*

SAGAUAAAA UCAUCY
5-GCUUUUU UCAUCY
5-GCUUUA UCAUC
5-GCUA UCAUC3
5-GUAAAJUL UCAUC-S
5-GUUAUULU UCAUCY
5-GUUUUA UCAUC
5-GUUALY UCAUCS
5-GUUUUA UCAUCY

*Source of genome sequence information is given in square brackets.

coding assignments: in MRY, Core RARp (A3) is encoded
on segment L1; Core shell (AL} on segment L3; Quter
clamp (a3) is encoded on $4; Outer fiber (ol) and NS,
ather {(cls) are encoded on S1 (Table 3). Probably the
biggest difference is the switch in coding assignments of
segments S1 and S4 [2,10]. In most other orthoreo-
viruses, the Quter fiber protein is encoded on the same
bi- or tricistronic S genome segment as the FAST pro-
tein and/or a poorly congerved nonstructural protein of
unclear function [30].

Whole-genome sequence comparison to other members
of family Reoviridae

The complete sequencing of Canadian PRV isolates 358,
371, and the Chilean PRV isolate CGA280-5 in the
present study enabled us to elaborate the taxonomic
grouping of the PRV isolates, and the phylogenetic re-
lationships Dbetween Orthoreovirus, Aguareovirus, and
PRV at the genome level. Nucleotide sequences of 13
selected members of family Reoviridae, belonging to
Orthoreovirus, Aquareovirus, PRV, and the Bluetongue

Table 3 Piscine reovirus {PRV) genome coding assignments and protein characteristics

Genome  Molecular 5'UTR  3'UTR  Protein name*** Protein size pl value Predicted function

segment* size (bp}** (bp)** (bp)** {aa) & mass (kDa)'

L1 3911 8 44 Core shell (T=1) [A1] 1282, 14141 kDa 547 major inner capsid protein, Helicase,

RNA lriphasphatase

L2 3935 8 44 Core turret (A2) 1290, 143,75 kDa 481 core spike, guanylyl transferase

L3 3916 7 48 Core RdRp (A3 1286, 144.24 kDa 868 minor inner capsid protein, RNA polymerase

M1 2383 21 79 Core NTPase [112] 760, 8609 kDa 823 mincr inner capsid protein, nucleoside
triphosphate phosphohydrolase

M2 2179 26 89 Cuter shell T=13} [11] 687, 74.26 kDa 6.27 outer capsid protein, membrane penetration,
apoptosls

M3 2403 83 G1 NS factory [UNS] 752, 8353 kDa 500 NS, genome packaging?

S1 1081 28 G0 Quter damp [o3] 330, 3708 kDa 743 majar outer capsid protein, dsRNA binding
proteln, translation control, modulation of
cellutar interferon, zinc-binding

NS, p13 [o1g] 124, 1299 kDa 488 N5, block celt-cycle prograssion, cytolytic
in PRY

52 1329 21 45 Core damp [02] 420, 4593 kDa 902 major inner capsid protein, morphogenesis?

53 1143 28 50 NS RNA [oNS] 354, 39.07 kDa 7.76 NS, genome packaging?

54 1040 38 54 Quter fiber [o1] 315, 34.60 kDa 6,04 outer capsid protein (virus attachrment}, celt

tropism, pathways of viral spread in-vive,
virulence

“Genome segment nomenclature used by Palacle et al. [2] for PRY.

**alues obtained from ¢DNA sequenced {2; this paper PRV strain 358], The 3'UTR does not include the stop codon,
*¥Proteln nomenclature used by Key et al. [10] for PRY. Homolog of Mammation reovirus protein is given in sguare brackets.
'PRV gene products are calculated from sequence data [2; this paper PRY strain 3581,
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virus as the outgroup sequence used in the analyses are
shown in (Additional file 3: Table S3). Because the
equivalent PRV segment S4 gene {Outer fiber protein) is
not present in Aquareovirus genus, we restricted our
analysis tc segments homologous to PRV L1, L2, L3,
M1, M2, M3, §1, 52, and 83, using a segment to segment
comparison approach as done by Palacios et @l [2]. For
the 13 isolates {Additional file 3: Table 53), we generated
a phylogenetic tree for each of the 9 segments L1, L2,
L3, M1, M2, M3, 51, 52, and §3. These trees are shown
in Figures 2, 3, 4, 5, 6, 7, 8, 9 and 10. All the 9 trees
show that PRV isolates cluster in a separate group. In
3 of the 9 trees (ie, segments homologous to PRV
L3, M1, and M2), isolates belonging to Orthoreovirus,

PC
PSSy 8520

Aquareoviris, and PRV grouped in clearly separate cius-
ters, and would therefore clearly delineate PRV as a new
genus separate from both Orthoreovirus and Aguareo-
virus. In 3 out of the 9 trees (i.e,, segments homologous
to PRV L1, M3, and 52), all the isolates inside the
Orthoreovirus genus are in a separate greup, In one tree
(i.e., segment homologous to PRV L2), only the isclates
inside the Agquareovirus genus are in a separate group.
In 2 cut of the 9 trees (i.e, segments homologous to
PRV 51 and §3), none of the three groups of isclates
(Orthoreovirus, Aquaresvirus, and PRV} clearly clustered
in a separate group although the PRV isolates formed a
tight cluster. Thus while the distinction between Ortho-
reovirus genus and Aguareovirus genus is not consistent,

045 '

MAY

BRY

NBY

ARV138

GCRV-GD108

GSRY

AGCRY

GCRV104

371

358

CGA280-05

GR.2010

Figure 2 Phylogeny of homologous segment L1 shared by piscine reovirus {(PRV) and selected members of family Reovitidae.

BTV-11
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Figure 3 Phylogeny of homologous segment L2 shared by piscine reovirus (PRV) and selected members of family Reoviridae.

BTV-11

—

the distinction between PRV isolates and these two ge-
nera is very consistent, These observations further argue
for assigning PRV to a new genus within the family
Reoviridae,

While use of concatenated sequences for phylogenetic
analyses [10] for a segmented dsRNA virus may be of
limited value because of issues of reassortment and how
these may influence phylogenetic groupings, it was also
attempted in this study as such a phylogenetic tree is
more objective and comprehensively reflects the rela-
tionships among the different isolates in Reoviridae, Be-
cause the lengths of these concatemers were in the
range of 18kbp to 23kbp, it was difficult to make sure
they aligned well across the whole length, To improve

the alignment quality, we first created an alignment for
every homologous segment of the 13 isolates (Additicnal
file 3: Table $3) separately, and then merged all the
aligned nine segments together for each of the isolates.
In this way, we were able to ensure that all alignments
involved sequences of the homologous segments. The
alignments were visually checked and a phylogenetic
tree generated based on this concatemer alignment is
shown in (Additional file 4: Figure S1a), The concatemer
alignment was then examined for highly conserved
regions, which would strongly support the assumption
that the 13 isolates had a cemmon ancestor and justify
the current phylogenetic analysis. These highly con-
served regions were found in segments homologous to
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Figure 4 Phylogeny of homelogous segment L3 shared by piscine reovirus (PRV) and selected members of family Reoviridae,

PRV segments L1, L2, and L3. The computer software
JALVIEW [31] was then used to extract these regions,
which were then used to generate another phylogenetic
tree (Additional file 4: Figure S1b). A comparison of
Figures S1a and S1b revealed that while slight differences
exist, both trees individually and in combination support
three major groups: Aguaresvirus genus, Orthoreovirus
genus, and PRV isolates, e, they also support the classifi-
cation of PRV as a member of a new genus within the
family Reoviridae.

The distances inside the tree in Additional file 4:
Figure Sla provide mere insight about this proposal,
The average distance between the isolates (MRY, BRV,
NBYV, ARV138) in the genus Orthoreovirus is 0.526. The

average distance between an isolate of genus Orthoreo-
virus and an isolate of genus Aquareovirus is 0.619. The
average distance between a PRV isolate and an isolate of
genys Orthoreovirus is 0.588, which is much closer to
0,619 than to 0.526, allowing us to unambiguously con-
clude that PRV represents a new genus within the famfly
Reoviridae,

Phylogenetic analysis and sequence diversity of PRV
genomic segment 51

To determine the genetic relationship between the PRV
strains from western Canada, Chile, and Norway, we com-
pared the segment S1 sequences using phylogenetic ana-
lyses and percent nucleotide similarities. The sequences of
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Figure 5 Phylogeny of homologous segment M1 shared by piscine reovirus {(PRV} and selected members of family Reoviridae,

BTV-11

seven of the Norwegian isolates were deposited in the
GenBank database as 54 sequences [28] but correspond to
S1 sequences of the PRY type strain, Norwegian isolate
Reovirus sp, Salmo/GP-20L1/NOR [2], and the PRY iso-
lates in the present study, Figure 11 shows the phylo-
genetic tree generated with these sequences. It shows 4
Norwegian isolates 5433, 3817, 1921, 9326, are very close
to the Canadian strains and another 4 Nerwegian isolates
7243, 7030, GP-2010, B286 are very close to Chilean
strains, This indicates one PRV genotype in Norway,
Genotype [, with two major sub-genotypes, which we de-
signate Ia and Ib, with Canadian PRV strains in sub-
genotype Ia and Chilean PRV strains in sub-genotype Ib,

both with strong bootstrap support. The Canadian PRV
strains form two subgroups, {167, 198, 358, 209, boot-
strapping support 90.5%, and 163, 371, bootstrapping sup-
port 61.2%). The two PRV sub-genotypes are separated by
a relatively long branch (Figure 11), suggesting that they
have been evolving independently in Norway. Interest-
ingly, the phylogenetic trees of the individual genome seg-
ment nucleotide sequences of Reoviridae (Figures 2, 4, 5,
6, 7 and 8, and 10) except for segments homologous to
PRY L2 and S2 (Figures 3 and 9, respectively) also seem
to support the existence of the two sub-genotypes of PRV,

Piscine reovirus segment 51 is bicistronic (Table 3),
encoding the QOuter clamp protein and a 124-aa protein,
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Figure 6 Phylogeny of homologous segment M2 shared by piscine reavirus (PRY) and selected members of family Reoviridae,

designated p13, that induces cytotoxicity [10]. Thus, S1
may be relevant for virulence of PRV, Our sequence
analysis of pl3 protein showed the Chilean PRV
strains had 100% amino acid sequence identity with
the Norwegian strain Reovirus sp. Salmo/GP-2010/NOR,
whereas the Canadian strains had £92.7% amino acid se-
quence identity with this PRV strain (Additional file 2:
Table S2). In the S1 sequence phylogenetic trees
(Figures 11 and 12}, the Canadian PRV strains are
most similar to the Norweglan PRV strains found in
Atlantic satmen with HSMI outbreaks from the Lofoten
Archipelago of Norway [28]; in contrast, the Chilean PRY
strains are most similar to the strains found in Atlantic

salmon farms without HSMI outbreaks near Trondhelm,
Norway [28] (Dr. Torstein Tengs, personal commu-
nication). These findings suggest the existence of PRV
provides the potential for a HSMI outbreak, but other
factors (including environment, stress, PRV/host con-
tact types, PRV infection titre} determine whether a
HSMI outbreak actually occurs. This requires further
investigation,

Table 4 shows the percent sequence identities on seg-
ment S1 between the new Canadian and Chilean PRY
strains and the Norwegian PRV isolates reported in the
GenBank database. This analysis confirms the phylogen-
etic analysis (Figures 11 and 12) showing that all Canadian
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Figure 7 Phylogeny of homologous segment M3 shared hy piscine reovirus (PRV) and selected members of famity Reoviridae,

BTV-11

isolates belong to Norwegian sub-genotype Ia and Chilean
isolates belong to Norwegian sub-genotype Ib. The
Canadian and Neorwegian PRV isolates of sub-genotype Ia
showed nucleotide sequence identities 2 98.1% and amino
acid sequence identities 2 98.2%, As noted in Table 4, the
Chilean PRV §1 sequences 8857 and 337 have inserts rela-
tive to the other strains, which contributes to lower se-
quence identities with other strains. If these two Chilean
isolates are excluded, then the Norwegian and Chilean
PRV strains of sub-genotype Ib showed nucleotide se-
quence identities > 98,1% and amino acid sequence iden-
titles 2 99.4%, The nucleotide and amino acid sequence
identities between sub-genctypes [a and I b strains were <
96,9%. and = 97.0%, respectively, (Table 4),

Divergence time estimation between Canadian and
Chilean PRV and the Norwegian strains

Our analysis using BEAST simulation [32] shows the time
when Canadian PRV isolates diverged from Norwegian
PRV isclates was between 2006 and 2011; the time when
Chilean PRV isolates diverged from Norwegian PRV iso-
lates was between 2003 and 2010. These estimations
were based on isclates, collection times (Additicnal
file 1: Tables Sla and Sib) and all the information in-
side the phylogenetic tree (Figure 11). ‘We also used
the program BACKTRACK [33], which reads a phylo-
genetic tree with evolutionary distances and years of
isolation for all the sequences and then generates a time
interval for each inner node, to estimate the divergence
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times. With BACKTRACK, the Canadian isolates diverged
from Norwegian isolates between 2007 and 2011; the
Chilean isolates diverged from Norwegian isolates be-
tween 2004 and 2011, Both algorithms produced a wide
range in the estimations, We tried to male the estimations
more specific by using the knowledge we have about these
sequences, For example, we believe the multiple insertion
events of CGA8857 and CGA337 could be caused by
some kind of environmental changes and the mutation
rates during that period could be significantly higher
than normal. Thus, we believe the most likely time
when Canadian isolates diverged from Norweglan iso-
lates was between 2006 and 2008, ie., around 2007 + 1;
the most likely time when Chilean isolates diverged from

Norwegian isolates was between 2007 and 2009, around
2008 + 1. This evolutionary direction was confirmed with
several outgroup sequences, The timeline for Canadian
PRV is supported by observations that: 1} Heart lesions
and HSMI type lesions were reported in British Columbia
farmed Atlantic salmon beginning in 2008, in fish that had
entered seawater in 2007, The pattern of inflammation In
the heart was consistent with systemic immune stimula-
tion; differentials include a bacterial or viral infection [34],
and 2) a survey of juvenile Pink salmon “Oncorhynchiss
gorbuscha” in the Broughton Archipelago region of west-
ern Canada in April and May 2008 (200 samples in 44
pools) found no PRV when tested with a RT-qPCR assay
targeting PRV L1 gene in 2010 [35]. Tt is not known how
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the virus could have been transmitted from Norway to
Canada since there have never been any authorized direct
imports of Atlantic salmon eggs from Norway since 1986;
recent imports have been from Washington State-USA
(2001) and Iceland (2004~2009) [36], There is no informa-
tion about the PRV situaticn in Washington State or
Iceland. Horizontal spread and/er introduction of virus
through wild fish migration are not reascnable routes of
transmission. The distribution of PRV in Canada is uncer-
tain since there is no national surveillance for it. In Chite,
the presence of PRV in farmed Atlantic salmon reared in
Chilean seawater was first detected in 2010 and published
in a laboratory report in 2011 [26], which cited a high
prevalence among the sites located in different areas of

the Los Lagos region growing-up macro-zone. PRV couid
have been introduced to Chile through importation of At-
lantic salmon eggs similarly to 1SAV [37-39] albeit more
recently than ISAV: most Atlantic salmon egg imports
to Chile in 2008 were from Norway, and from 2009-
2013 have been from Iceland [40], In Chile, HSMI
will be recommended to be included on the List 3 of
high-risk diseases [25], thus ensuring active surveil-
lance for it in Chilean aquaculture. To better under-
stand the molecular epidemiology of PRV, it will be
necessary to know the situation of PRV in other sal-
mon producing countries and in countries with wild
salmonids, Not all countries have surveillance for
HSMI therefore, it may be advisable to consider
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PRV-HSMI as an emerging disease and initiate its
surveillance.

Conclusions

The present work constitutes the first report of genomic
analysis of PRV strains detected in tissue samples
obtained from fish in western Canada, and in Chile,
extending the geographical range of the characterized
virus to Pacific shorelines of both North and South
America. Our work suggests PRV entered both Chile
and western Canada recently, We provide strong sup-
port for classification of PRV as a member of a new
genus within the family Reoviridae. Our work groups
PRV into one genotype, Genotype I, with two major

sub-genotypes designated la and Ib, with Canadian PRY
strains in sub-genotype la and Chilean PRV strains in
sub-genotype b, Taken together these findings raise
awareness on PRV existence outside of Norway so that
the aquaculture industry and wild fisheries managers
warldwide can become proactive and curtail its inter-
national spread, as well ag implement mitigation mea-
sures regionally and locally,

Methods

Fish samples and processing

All samples used in this study were submitted to the
laboratory for testing for PRV and other aguatic animal
viruses. Samples were either taken from fresh fish and
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Figure 11 Phylogenetic trees showing the relatlonships between the different piscine reovirus (PRV) isclates; RNA segment 51
showing the relatlonships between all PRV isolates.

put into microcentrifuge tubes centaining RNAlater™
(Ambicn Inc., Foster City CA) preservative or were im-
mediately placed in sterile whirlpale bags and shipped
overnight by courier cold on ice to the testing labora-
tory; samples, which consisted of individual gill, heart,
kidney or pooled gill and heart or kidney, heart and liver
tissues, were either bagged individually or pooled (2-3
tissues per pool) for each fish. The fish tissue sample
source is detailed in Additional file 1: Table S1. The
samples from western Canada were either harvest sam-
ples of marine-farmed Atlantic salmon or wild fish sam-
ples from fish caught live under sport, scientific or First

Nation licenses in regions where Atlantic salmon aqua-
culture sites were present {Additional file 1: Table Sla),

Each tissue (or poel of tissues) was weighed and mac-
erated to a 10% suspension w/v in phosphate buffered
saline (PBS) with 10x antibictics. The specimen super-
natant was used for RNA extraction. The samples from
Chile were from marine-farmed Atlantic salmon after
seawater transfer (Additional file 1: Table S1b) and were
collected in RNAlater® preservative, Samples preserved
in RNAlater® (Ambion Inc) were first washed three
times with PBS and then homogenized as described
above prior to total RNA extraction.
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RT-PCR and nucleic acid sequencing

Total RNA was {solated using a modified total RNA ex-
traction protocol with the RNeasy® mini Kit (QIAGEN).
Briefly, total RNA was isolated from samples using
125 m! of TRIZOL Reagent (Inviirogen} and 375 ui of
sample volume as previously described [41]. The Viral
RNA mint Kit (QIAGEN) was also utilized on selec-
ted samples following the manufacturer’s recommended
pratocol. In all cases, the extracted RNA was eluted in
20-50 pl of nuclease-free water, and RNA yields were
quantified and purity analysed using the OD260/280 ratio
and a NanoDrop ND-1000 spectrophotometer (Thermo
Scientific). The eluted RNA was tested immediately

following quantitation, or was stored frozen at -80°C
until use,

RT-gPCR was run on the LightCycler 480 (Roche Ap-
plied Science), version 4.0, The crossing point (Cp) or
threshold cycle {Ct) was determined by use of the
maximum-second-derivative function on the LightCycler
software release 1.5.0. The OneStep RT-PCR kit (QIAGEN)
was employed for all RT-qPCR reactions according to
the manufacturer’s specifications.

Sample RNA quality was based on RT-qPCR for elong-
ation factor 1 alpha (ELF-lx} as internal control targe-
ting either Atlantic salmon ELF-la (GenBank accession
number BT072490) or Chinock salmon ELF-1a {GenBank
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Table 4 Pairwise sequence comparison of Segment 51 of Canadian, Norwegian and Chilean PRV strains showing two
sub-genoypes’

PRV isolate 163 167 196 209 358 371 5433* 3817% 1921% 9326% GP-2010 8286 7030* 7243* 280-5 8857 337

163 - ‘994 994 992 993 996 996  99.0 989 986 968 966 965 56.5 96.6 949 948
167 994 - 996 995 9946 993 994 94,8 98.7 984 986 964 963 96.3 96.4 947 946
196 994 994 - 994 994 993 994 988 98.7 984 985 S6.4 96.3 96.3 96.4 947 946
209 98.8 98.8 988 - 99.4 93,0 99.1 98.5 984  98.1 96.3 561 96.0 960 961 944 943
358 994 99.4 994 988 - 99,1 99.2 986 98,5 98.2 96.4 96.2 96.1 96.1 96.2 944 948
3n 988 988 988 98.2 988 - 994 9838 98.7 984 966 96.4 963 963 364 947 946
5433% 997 99.7 997 997 997 991 - 99.2 99.1 988 969 963 96.3 968 9367 952 951
3817% 99,7 99.7 997 997 99.7 991 1000 - 99.9 990 960 963 969 9628 368 953 952
1921* 994 994 994 988 994 988 997 997 - 989 969 963 96.8 268 96,7 952 951
9326* 997 99,7 997 991 997 9971 1000 1000 997 - 96.8 963 96.7 96.7 9656 951 950
GP-2010 967 967 967 96% 967 961 970 97.0 96.7 970 - 1000 999 999 99.8 982 983
8286% 9.7 967 W7 961 967 981 970 97.0 %967 97.0 1000 - 99.9 99,9 998 982 983
7030% %4 964 964 958 %64 958 907 96.7 964 967 987 997 - 998 99.7 931 982
7243% g7 967 967 961 967 961 970 97.0 96.7 97,0 1000 1000 997 - 99.9 383 5B4
280-5 964 964 964 958 964 958 967 96.7 964 96.7 9g.7 997 994 887 - 382 983
BB57 325 822 822 939 825 B2Z 815 825 822 B25 86.2 86.2 859 86.2 86.2 - 97.4
337 930 930 930 923 930 926 933 933 93.0 933 96.7 967 96.3 96.7 %67 866 -

Walues above the dlagona| are nucleotide sequence ldentities (36} values below the diagonal are deduced amine acid sequence identities of Outer clamp (a3}
protein (), Bold text denotes sequence identities among sub-genotype la PRY strains,

*Denotes Norweglan PRV “isolates” from Atlantic salmon farms at different polnts in the life cycle from pre-smolts ta fish ready for staughter [26), avallable in
GenBank Accession Numbers JN921006 (isolate 5433), IN991012 {Isolate 3817), JN991007 {isolate 1921), JNGI1008 (isalate 9326), JNOS1011 (isolate B286),
JNS91010 (isolate 7030), and JN991009 (|solate 7243). PRV Isclate $Salmo/GP-2010/NCR is the Norwegian PRY sequenced on all 10 genomic segments; its segment
S1 sequance is GenBank Accesslon Number GU994022,

The Chilean PRV sequences B857 and 337 have Inserts relative to the other strafns, contributing to the lower sequence Identities with other stralns.

accession number FJ890356) carried out using Roche
LightCycler® 480 RNA master Hydrolysis Probe kit
(Roche Diagnostics). The following primers and probes
wele used.

For Atlantic salmon EFla:

ASELFla Forward — 5'- CGT GAC ATG AGG CAG
ACA GT-37

ASELFla Reverse — 5°- CGG CCT TAA CAG CAG
ACTTTG-3;

ASELFla Probe — 5'-TGC TGT CGG TGT CAT CAA
GGEC T-37 and

For Chinook salmon ELF1a:

CSELFla Forward — 5'- GG'T CAC CAC CTA CAT
CAA GAA GA-37;

CSELFlux Reverse - 5'- CCA ACC AGA GAT GGG
CAC AAA G-37

CSELFla Probe — 5'-TGG CTA CAA CCC TGC CAC
TGT C-3°.

The probes were labelled at the 5' end with 6-FAM
and at the 3' end with BHQ-1 quencher (Biosearch

Technologies Inc.), The final concentrations of primers
and probe in each case were 900 nM for each primer
and 250 nM for the probe in a final volume of 25 pl
The following thermal cycling parameters were used:
1 cycle of RT for 3 min at 63°C fellowed by denaturation
at 95°C for 3 s, and 45 cycles of denaturation at 95°C for
15 s, annealing and detection at 60°C for 1 min and
extension at 72°C for 1 s. Ct values above 40 and no
Ct values were defined as negative and these samples
would be considered unfit for further testing if after
re-extraction and repeated RT-qPCR yielded the same
results.

The RT-qPCR assay for PRV used the primer-probe
set sequences ceveloped by Haugland et al. [42]
targeting the PRV L1 gene. The primers were PRV-F~
5'-CCC CAT CCC TCA CAT ATG GAT A-3'and PRV-
R— 5°-GGT GAA ATC ATC GCC AAC TCA-3". The
PRV probe, which was labelled at the 5" end with 6-FAM
and at the 3’ end with BHQ-1 quencher (Biosearch Tech-
nologies Inc.) was 5'-ATG TCC AGG TAT TTA CC-3".
The reaction conditions were the same as used by Palacios
et al. [2], but with 8 ul of template RNA. The following
concentrations were used: 400 nM primer, 300 nM probe
and 125 mM MgCl,, The following thermal cycling
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parameters were used: 1 cycle of RT for 30 min at 50°C
followed by denaturation at 94°C for 15 min, and 45 cycles
of densturation at 94°C for 15 s, annealing at 54°C for 30 s
and amplification and detection at 72°C for 15 s, Samples
to be considered positive had Ct values up to 40 and with
an exponential curve; Ct values between 40.1 and 45 were
considered suspicious, and a sample was negative if there
was no Ct value,

Because the laboratory did not have a PRV isolate
from cell culture to use as positive contrel, samples with
positive Ct values were further tested in classic RT-PCR
targeting the 3' portion of genome segment L1 with the
following PCR primer pairs: PRV-LI1 Forl - 5'-CAC
TCA CCA ATG ACC CAA ATG C-3'; PRV-L1 Revl -
5-TTG ACA GTC TGG CTA CTT CGG-3" and/or
PRV-L1 For2 - 5'-CTG AAC TGC TAG TTG AGG
ATG G-3'; PRV-LL Rev2 — 5'-GCC AAT CCA AAC
AGA TTA GG-3', These PCR primers and those used
to amplify the 10 genomic segments of PRV, listed in
(Additional file 5: Table S4} were designed based on the
published PRV sequences [2], RT-PCR for the amplifica-
tion of each viral genome segment was carried out by
using the OneStep RT-PCR kit (QLAGEN). Briefly, the
reaction mixture contained I pl of total RINA, 4 ul of 5X
QIAGEN OneStep RT-PCR buffer, 0.8 pl of dNTPs,
0.5 puM (final concentration) of each primer pair, and
0.8 pl of QIAGEN OneStep RT-PCR enzyme mix in a
final volume of 20 pl. Thermal cycling conditions were
as follows: an initial cycle of 50°C for 40 min and 95°C
for 10 min; 40 cycles of 95°C for 30 s, 54°C for 30 sec,
72°C for 70 s; and a final extension cycle of 72°C for
10 min. Amplified products were analyzed by electro-
phoresis on 1% agarose gel and purified using High Pure
PCR Product Purification Kit (Roche). The PCR pro-
ducts were then either directly sequenced or they were
cloned into the pCRII vector using a TOPO TA cloning
kit {Invitrogen) in preparation for nucleotide sequencing.
Plasmid DNA for sequencing was prepared as described
hefore [43], DNA sequencing was performed as previ-
ously described [44] by ACGT Corporation (Toronto,
Ontario, Canada). DNA Sequencing was done either dir-
ectly on RT-PCR preducts or on plasmid DNA containing
the cloned RT-PCR products obtajned from reactions
using total RNA from tissue samples.

Sequencing analysis

Similarity analysis was performed using BLAST pro-
grams available via the National Center for Biotechnol-
ogy Information [45] and the FASTA program package
for personal computers [46]. Analysis to identify putative
ORFs and their predicted amino acid sequences and
other protein characteristics was conducted using the
Sequence Manipulation suite, version 2 {471,

Pa ec1§of 20
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Phylogenetic analyses

The Canadian and Chilean PRV sequences used in the
phylogenetic analyses are described in {Additional file 2:
Table 52). All the Norwegian PRV sequences were ob-
tained from GenBank [29]. Sequences were processed
using ClustalX 2.1 [48]. The multiple sequence align-
ment was manually verified and adjusted to reach high
cuality alignment. The phylogenetic trees were generated
when positions with gaps were excluded and corrections
for multiple substitutions were used. Bootstrapping was
performed for 1,000 times. In most cases, only the boot-
strapping supports higher than 70% were noted. For some
important branches, those bootstrapping values a little
lower than 70% were also noted, To verify the evoluticn
direction, cutgroup sequences were used to determine the
root of the phylogenetic trees.

Divergence time estimation in a rooted phylogenetic tree
BEAST v1.7.5 [32] was used to estimate divergence time.
To find the most suitable substitution model, we ran
iModelTest 0.1.1 [49] against the aligned sequences, The
result shows K80 model [50] is the most suitable model,
Based on this result, a similar model, HKY85 model
[51], was chosen in the BEAST simulation. We believe
the mutation rates among lineages could he different,
and the uncorrelated relaxed molecular clock was
chosen. Five million simulation steps were performed
and enough effective sample sizes (ESSs) were generated.
We also used program BACKTRACK [33], which reads
a phylogenetic tree with evolutionary distances and years
of isolation for all the sequences and then generates a
time interval for each inner node, to estimate the diver-
gence fimes,

Additional files

Additional file 1: Title; Additional results en the piscine reovirus
[PRV) positive samples from Canada and Chile, Description: Two
tables showing RT-gPCR and conventional RT-PCR results of fish tissue
samples from Canada and Chile tested for PRV,

Additional file 2: List of new piscine reovirus {PRV) nuclectide
sequences and their percent ldentity to Norwegian isolate Salmo/
GP-2010/NOR,

Additional file 3: GenBank Accession numbers of genome
segments of selected members of family Reoviridee used in
phylogenetic comparison of nucleotide sequences of Individual
genome segments [32].

Additional file 4: Titie: Phylogenetic trees showing the
relationships between isolates in family Reoviridae at the genome-
level, Description; {Figure S1a) Concatenated sequences of nine
homologous segments (segment L1, L2, L3, M1, M2, M3, $1, 92, 53)
shared by piscine reovirus (PRV) and selected members of family
Reoviridoe, were used to generate a phylogenetic tree. {Figure 5tb)
Phylogeny of highly-conserved reglons of cancatemers in Figure 51a,

Additional file 5: Title; List of oligonucleotide primers used in

amplification of plscine reovirus (PRY) genome segments,
Description: Table listing oligonucleotide primers.
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Despite the common mechanisms that underlie vertebrate responses to exhaustive exercise stress, the magnitude
and the timecourse of recovery can be context-specific. Here, we examine how wild, adult male and female pink
(Oncorhynchus gorbuscha) and sockeye {Oncorfriynchus nerka) salmeon respong to and recover frem an exhaustive
exercise and air exposure stressor, designed to simulate fisheries capture and handling. We follow gill tissue gene
expression for genes active in cellular stress, cell maintenance, and apoptosis as well as plasma osmoregulatory,
stress, and reproductive indices. The stressor initiated a major stress response as indicated by increased normalised

Keywords: . . o .
Stress expression of two stress-responsive genes, Transcription Factor JUNB and cytochrome € (pink salmon only). The
Recovery stressar resulted in increased plasma fon cortisol, lactate, and depressed estradio! (sockeye salmaon only). Gene ex-

pression and plasma variables showed a general recovery by 24 h post-stressor, Species- and sex-specific patterns
were observed in stress response and recovery, with pink salmon mounting a higher magnitude stress response for
plasma variables and sockeye salmon exhibiting a higher and more variable gene expression profile, These results
highlight species- and sex-specific respenses of migrating Pacific salmon to simulated fisheries encounters, which

Seckeye salman
Pink salmon
Cortisol

lactate

Gene expressian

contribute new knowledge towards understanding the consequences of fisheries capture-and-release.

© 2014 Published by Elsevier Inc, All rights reserved.

1. intreduction

Maintaining homeostasis when faced with a stressor involves an in-
tersection of physiclogy, behaviour and life history that is fundamental
to the persistence of animal populaticns (Ricklefs and Wikelski, 2002},
Stressors can displace an organism's homenstatic state (Selye, 1936)
and typically elicit an adaptive set of molecular, cellular, hormonal,
metabolic, and behavioural responses (Romero, 2004). The responses
of fish to exhaustive exercise stressors have been well characterized
at the organismal level (Black et al.,, 1962; Woeod, 1991; Milligan,
1996; ICGieffer, 2000}, Typically, a stressor that evokes strenuous activity
and burst swimming, such as escape from predators or fisheries
capture-and-release (Milligan, 1996), initiates an aerobic response

* Carresponding author at; Centre for Applied Conservation Research, Department of
Forest and Conservation Sclences, 2424 Main Mall, University of British Columbia,
Vancouver, BC VBT 124, Canada, Tel.: +1 G04 822 1969,

E-mail address: Michael,r.denaldson@gmail.com (MR, Donaldson),

http://dx.cdof.org/10.1016/.cbpa.2014.02.019
1095-6433/@ 2014 Published by Elsevier Inc, All tights reserved,

with the rapid release of catecholamines (i.e., adrenaline and noradren-
aline} inta circulation, along with a corticosteroid release (i.e., plasma
cortiscl peaks within 1-2 h; Barton, 2002), As tissue oxygen demands
are rapidly exceeded and energy stores are depleted from muscle tissue,
the response to the stressor can become anaerchic (Wood, 1991),
Consequently, lactate accumulation in muscle and blood can alter
bleod pH and osmoregulatory balance (Wood, 1991 Millizan, 1996;
Kieffer, 2000). Exhaustive exercise stress combined with air exposure,
a commen consequence of capture-and-release fisheries, can result in
additional physiological disturbances (Ferguson and Tufts, 1992).
Regaining homeostasis following exhaustive exercise stress requires
oxygen in excess of basal metabolic requirements and sufficient time to
recover {Wood, 1991), To meet tissue oxygen demands during recov-
ery, cardic-respiratory activity increases and, for some species, can
take hours to return to routine levels (Lee et al,, 2003; Deonaldson
et al., 2010). Reccvery of fonic, metabolic and stress variables that are
typically associated with exhaustive exercise stress can likewise take
hours (Woed, 1891). The magnitude of the stress response and
timecourse of recovery are important, as these factors can be linked to
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long-term changes in whole-crganism behaviour, performance, and
disease resistance {Mazeaud et al, 1977). Delayed recovery can govern
the frequency of maximal performance (Milligan, 1996} and can result
in mortality in extreme cases (Black, 1958; Woad et ai,, 1983). Thus,
while responding to a stressor is aimed at protecting the animal and
restoring homeostasis, it also sequesters energy away from anabolic
processes and maintenance functions such as reproduction to catabolic
activities that mobilize energy to respond to the stressor (Wendelaar
Bonga, 1997).

Despite decades of research on the physiclogical respanses of fish to
exhaustive exercise stress at the organismal and tissue levels, cellular
and molecular responses have received less attention until recently.
Acting in concert with the responses that occur at higher levels of
biolegical organization, the cellular suite of stress responses helps to
remparartly tolerate a variety of stressors or remove damaged celfs by
apoptosis (Kiiltz, 2005). Thus, changes in gene expression {i.e, quantita-
tive, gualitative, and changes in reaction coefficients) can be linked with
a range of stressors (Krasnov et al,, 2005). [n fish, a number of genes
have been investigated as potential biomarkers for various stressors,
For example, following various stressors, Heat Sheck Protein (e.g.,
HSPP90) expression increases to maintain cellular homeostasis (Ilwama
et al., 2004), Genes linked to cell apeptosis, such as cytochrome ¢ { here-~
in abbreviated as cyt ¢) and Transcription Factor JUNB {herein abbrevi-
ated as JUNB), are upregulated in response to ternperature stress in
sockeye salmon {Oncorhynchus nerka; Jeffries et al,, 2012a), JUNB was
likewise upregulated following low-water and air exposure stressors
in rainbow trout {Oncorhynchius mykiss, Momoda et al, 2007). Tran-
scription factor NUPR1, which is involved in the regulation of cell
growth and apoptosis (Malle et al, 1997), is stress responsive in rain-
bow trout and can remain upregulated several hours post-stressor
{Momoda et al., 2007, A complicating factor in understanding the be-
haviour of these genes in the stress response is the fact that studies con-
ducted on fish to date often focus on different timecourses (Krasnav
et al,, 2005), species, tissues (Kassahn et al,, 2009), techniques (Prunet
et al,, 2008), and genes of interest. The role of gene expression in the re-
covery process is likewise poorly understood, Thus, there is a need to
understand the mechanisms of response and recovery to exhaustive ex-
ercise stress and air exposure at the molecular level in relatien to the re-
sponses of standard plasma inclices of stress.

Migratory behaviour includes a suite of physiological adaptations to
stress-related selective pressures that operate on the indjvidual, and
have outcomes at the population level (Ramenofsky and Wingfield,
2007). Pink salmon (Oncorhynchus gorbuscha) and sockeye salmon
both undergo semelparous and anadromous reproductive migrations,
but differ in their respective life history, performance, behaviour, ther-
mal tolerance, abundance, and conservation status, Sockeye salmon
typically grow for one year in freshwater before migrating to sea, and
generally return to spawn at age four. In contrast, pink salmon migrate
directly to sea after emergence from redds, returning to spawn at twe
years of age. As a consequence, pink salmon are the smallest (in both
length and weight) of the Pacific salmonids at maturity (Heard, 1991),
which results in a lower absolute prolonged swimming performance
relative to sockeye salmon, although length-adjusted swimming perfor-
marnce is not different with that of sockeye salmon (Willlams and Brett,
1987; MacNutt et al,, 200G) and pink salmon also behaviourally reduce
transport and activity costs compared to sockeye salmon (Standen et al,
2002) by seeking out optimal microhabitats of least migratory
resistance,

Throughout their spawning migrations, Pacific salmon face many
stressors, including threat of predation and fisheries. Pink and scckeye
salmon often migrate through the same locations during overlapping
time periods. As a consequence, fisheries can catch non-target species
which are subsequently released as bycatch to resume their migrations.
There is a growing understanding that post-release survival of salmon is
influenced by fisheries capture methoed (e.g. Donaldson et al,, 2071} and
that the duration of recovery depends on the duration of the stressor
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(e.g., Donaidsen et al,, 2010). A sex-specific trend is also emerging
where female salman tend to have lower survival than males fellowing
fisheries-related (Robinson et al, 2013) and temperature-related
stressors (Jeffries et al, 2012b; Martins et al,, 2012),

Despite the rich body of literature documienting exhaustive exercise
stress in fish (Kieffer, 2010), only a few studies have focused on wild,
adult salmonids (e.g., Farrell et al., 2001a,b) and fewer still have
compared species- and sex-specific patterns following exercise {e.g.,
Pottinger, 2010). Likewise, although knowledge is being accumulated
on the genes involved in the stress response, less is known about gene
expression during the recovery process. To address these knowledge
gaps, this study first sought to characterize the response and recovery
of wild, maturing, adult Pacific salmon to fisheries-related exhaustive
exerclse stress and air exposure by examining a series of plasma stress,
osmoregulatory and reproductive indices and the expression of genes
active in cellular stress, cell maintenance, and apoptesis. This study
then tested the hypothesis that the physiological recovery processes
are species- and sex-specific by comparing the recovery patterns of
male and female sccleye and pink salmon,

2. Materials and methods
2.1. Study site and animals

Experiments were conducted at Fisheries and Oceans Canada's
Weaver Creek Spawning Channel, near Agassiz, British Columbia,
Canada, Water temperatures throughout the course of the study were
11-12 °C, measured using a permanent temperature probe operated
by Fisheries and Oceans Canada staff,

A total of 112 wild, adult sockeye saimon and 88 pink salmon were
used in the experiment and were distributed across two treatment
groups (contral or exercise and air exposure treatment} and five
sampling intervals {0, 0.5, 1, 4, 24 h). Individual fish were sampled
once to collect glll tissue ane a blood sample to avoid repeated handling
and sampling, Equal proportions of male and female pink and sockeye
salmon allowed sex-specilic differenices to be examined (e.g,, plasma
cortisol; Donaldson et al,, 2010), Pink salman experiments were
conducted October 1st-7th, 2009 and sockeye salmon experiments
were conducted October 8th-14th, 2009, In 2009, peak spawning was
October 18-24th for pink salmon and October 15-19th for sockeye
salmon.

2.2, Study design

Fish were captured by dip net from a raceway downstream of the
spawning channel entrance. Individuals were rapidly transferred {1-2 s
to minimize air exposure) to a holding tote on a research vehicle, and
transported ~300 m (2-3 min transport time) to the experimental
area, Individuals in the exercise and air exposure treatments were
transferred into a donut shaped exercise tank (diameter 150 cm, inner
diameter 30 cm, water depth 40 cm} supplied with fresh, flowing
water pumped from the spawning channel. Fish were manually chased
for 3 min, then collected by dip net and exposed to air for 1 min as pre-
vicusly described (Donaldson et al,, 2010). Briefly, fish placed in the
tank were manually coaxed to continually burst swim (Miltigan,
1996) by three experimenters positioned around the exercise tank,
which resulted in fish being visibly exhausted (no longer able to burst
swim, unresponsive to tactile stimuli and some individuals unable to
malntain equilibrivm; Wood, 1897), The procedure was intended to
simulate an exhaustive fisheries capture and release event (e.g,, angling
and release or rapid release from a net fishery), The air exposure was
intended to simulate air cantact while being removed from a hook or
net,

Fish were randomly assigned a sampling interval of 0, 0.5, 1, 4, and
24 h. Control fish were neither exercised nor air-exposed and wete
transferred directly into hoiding boxes. Contrel fish were sampled 24 h
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later to allow for full recovery from minor handling. Exercised and air
exposed fish were inunediately placed into individual, dark plastic hold-
ing boxes with secure lids (L x W x D = 93,7 x 54.0 x 47.3 cm), Each
hox received freshwater pumped at 0.63 L-s™ ' using an electric sub-
mersible pump placed in the spawning channel. The outflow was posi-
tioned at the back of the box, The inflow was centred in the lower third
of the box to direct water at the fish's mouth. The boxes were large
enough to enable fish to orient into the water flow with periodic tail
beats to change or maintain position, however when collected for sam-
pling, fish were often not observed to be oriented directly into the flow,
We speculate that the samp!ing boxes provided an environment similar
to fish in the wild holding in low flow riverine areas behind large racks
with lower direct velocity than methods designed to facilitate fish re-
covery using high velocity ram ventilation (e.g., Milligan et al,, 2000;
Farrell et al,, 2001k}, Qur results indicate that the sampling boxes did
not impose additional holding stress since plasma stress indices for
the control group were similar to studies where pink and sockeye salin-
on were rapidly dip netted and blood sampled from the same location
(see Discussion; Hruska et al, 2010; McConnachie et al,, 2012},

For tissue sampling, individuals were rapidly remmoved from their
box and placed supine in a water-filled V-shaped foam-padded sam-
pling trough {Cocke et al., 2005) for immediate biopsy and length mea-
surements, The biopsy, which lasted <2 min, collected a 2.5 mL blood
sample by caudal puncture using a sterile 3.8 cm, 21-gauge needle and
a heparinised vacutziner (lithium heparin, 3 mL, Becton-Dickson, NJ,
USA), which was then stored in ice-chilled water for <1 h until subse-
quent processing. Also, ~3 mm gill filament tips from the first gill arch
were collected using sharpened end-cutter pliers, sterilized with 85%
ethanol and rinsed with distilled water (Cooke et al,, 2005). Gill samples
were transferred using sterile forceps to cryovials, llash frozen in liquid
nitrogen, and subsequently transferred to —80 °C freezers for subse-
quent analyses, The rapid caudal punciure technique has been found
in adult Pacific salmon to yield statistically similar plasma values com-
pared to cannulation techniques (Clark et al, 2011a).

2.3. Plasma assays

The chilled ~2.5 mL blood sample was centrifuged at 7000 g for
3 min and plasma was stored in liquid nitrogen prior to being frozen
at — 80 °C until analysis, Plasma was subsequently analysed for the fol-
lowing: cortisol, testosterone, and 17 B-estradiol using commercial
ELISA kits (ELISA nos, 402710, 402110, 402510, with Molecular Devices
Spectramax 240pc plate reader; Neogen Inc., Lansing, MI, USA); lactate
and glucose (YSE 2300 stat plus analyser, YS! Inc,, Yellow Springs, OH,
USA); osmolality (Advanced Instruments 3320 freezing point osmome-
ter, Advanced [nstruments Inc,, Norwood, MA, USA); chloride (digital
chioridometer; Haake Buchler Instruments, Inc., Saddle Brook, N,
USA}Y, and sodium and potassium (Cole-Parmer model 410 single

Table 1
Primer sequences for reference genes and gepes of interest used in qRT-PCR,
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channel flame photometer; Cole-Parmer Inc., Montreal, Canada;
Farrell et al,, 2001b),

2.4, Quantitafive reql-time PCR (gRT-PCR) methods

Gill tissue was collected from non-lethal biopsies to quantify gene
expression via gRT-PCR. We examined four genes of interest and
two reference genes (Table 1}. Primers for Heat Shock Protein 90
(HSP90ART), cytochrome c (cyt ¢}, and two reference genes, Si;dkey-
78d16,1 protein (78d16.1) and Bone Morphogenetic Protein 4
(BMP4), were designed in-house, with primers developed to equally
match contigs of rainbow trout and Atlantic salmon {Jeffries et al,,
2012a), Transcription Factoer Jun B {(JUNB) and Nuclear Protein 1
(NUPR1) primers were published in Momoda et al. (2007). RNA was
extracted following the protocols described in Miller et al. (2009).
To prepare samples for qRT-PCR, an iScript™ cDNA Synthesis Kit
(Bio-Rad Laboratories, Inc., Hercules, CA, USA) was used to synthesize
cDNA from 1 pg of total RNA. An ABI 7900HT Fast Real-Time PCR system
{Applied Biosystems, Carlshad, CA, USA) was used to perform Relative
Quantification {RQ) assays. The cDNA template was diluted 1:2.5 and
assays were conducted in 384-well plates using 20 1L reaction volumes
[10 pL Kapa SYBR fast qPCR Master Mix (2x ) {Kapa Biosystems, Inc,
Woburn, MA, USA); 0.4 L of a mixture of 0.2 (M forward and reverse
primers; 2 WL of diluted cDNA; 7.6 |iL of RNase/DNase-free water], The
cycling conditions were 95 °C for 3 min followed by 40 cycles of 95 °C
for 3 s and 60 °C far 30 s, and a dissociation stage {95 °C for 15 s,
60 °C for 15 s, and 95 “C for 15 s) was added at each RQ run to ensure
that oniy one gene product was amplified for each primer set. All sam-
ples were run in duplicate and with non-template controls included,
Target gene expression was normalised to two reference genes that
were not responsive to the experimental factors, as determined by the
reference gene association function of the DataAssist v 3.0 software
suite (Applied Biosystems Inc., Foster City, CA, USA),

2.5, Statistical methods

Normalised expression of target genes was determined using the
comparative Cp method (Livak & Schmittgen, 2001) using DataAssist v
3.0 (Applied Biosystems Inc,, Foster City, CA, USA). Statistical analyses
were conducted on the expression of the genes of interest relative to
two reference genes, A Principal Component Analysis (PCA) with a
Varimax factor rotation was used, which conducts an orthogonal trans-
formation of factors with eigenvalues =10, a technique that partitions
correlated variables into factors for subsequent analyses (Wagner and
Congleton, 2004), This approach is used to identify general trends
among similarly responding variables in the data set. Variables with
loading factors =+ 0.5 were considered to contribute to the factor. All
response variabies were logp-transformed prior to PCA. Plasma

Gene type Gene name Gene symbol EST number Pritner sequence (5°-37)
Reference genes Bone Marphogenetic Protein 4 BMP4 CAD5G355 F-TTGCCCATAGTCAGTGTTAGCG
R-GTGCCATCTCCATGCTCTACC
St:dkey-78d16.1 protein 78d16.1 CA056739 F-AAAGGTCCCACGCTCCAAAC
R-ACACACCCATCTGTCTCATCACC
Genes of interest Cytochrome C cyt ¢ CB494539 P-CGAGCGTGCAGATCTTATAGC
R-CTTCTCCGCIGAACAGTTGATG
Heat Shaclk Pratein 90 HSP20AB1T CB493960 F-TGGGCTACATGGCTGCCAAG
R-TCCAAGGTGAACCCAGAGGALC
‘Transcription Factor JUNB JUNB N/A" F-CTACACGCACAGCGATATTCG
R-TCGTCCCTGCTCTGCATGT
Nuclear Protein 1 NUPR1 N/A? F-GACAAATCCCACGGCTAATCCT

R-CTGCCTCCCCATTTGGTTTT

* From rainbow trout (Oncorfynchus mykiss; Momoda et al, 2007),
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estradiol was excluded from the PCA since it was only measured in
females.

MANOVAs and ANOVAs were conducted on the rotated factors
to test for the effects of time, sex, species, and their factorial in-
teractions. Where noted, ANOVAs with Tukey's pos{-hoc tests
were conducted and dissimilar letters represent statistical dif-
ferences in figures. All statistical analyses were conducted
using JMP 9.0 (SAS Institute Inc., Cary, NC, USA}, For MANOVAs,
significance was tested at o« = 0.013 (Bonferronj correction
hased on4 rotated factors), Fork length was variable with species
and sex (61.70 & 0,43 cm and 66,40 & 0.88 cm for female and
male sockeye salmon, respectively, and 49.89 +0.36 cm and
51.37 & 0.42 cm for female and male pink salmon, respectively),
but MANCVA did not reveal any significant effects of fork length on
physiclogical response variables for pink {Wilk's lambda = 2.902;
Fis = 0.806; P = (.669) or sockeye salmon {Wilk's lamhda = 0.514:
Fig = 0,614; P = 0.845). Thus, fork length was not included as s co-
variate in analyses.

3, Results

No mortality was observed during the study. The PCA resulted in
four rotated factors {abbreviated RF; Table 2; Fig, 1). The four gill gene
variables lcaded on RF1. Osmoregulatory variables (i.e,, plasma chloride,
sodium, and osmolality) loaded on RF2, Stress variables (La,, plasma
cortisol and lactate) loaded on RF3. Hormones (e.g., plasma cartisol
and testosterone) loaded on RF4,

AMANOVA of the rotated factors (RF1, RF2, RF3, and RF4) revealed a
significant whole model (Wilk's lambda = 0.006; Figg 13765 = 13.765;
P < 0.001) with significant effects for time (Willk's lambda = 0,057;
Foq 50008 = 28517, P< 0,001), sex (Wilk's lambda = 2.215; F4 143 =
79.201; P < 0,001} and species (Will's lambda = 1.222; Fy143 =
43.673; P < 0.001), as well as the species « time interaction (Wilk's
lambda = 0.462; Faaseops = 1.221; P< 0.001) and the species « sex
interaction (Wilk's lambda = 0.101; F4445 = 2.215; P < 0.001), but
net the time » sex {(Wilk's lambda = 0.816; Faas0p0s = 1.250; P =
0.192) or species  time + sex interactions (Wilk's lambda = 0.849;
Faasog0e = 0.996; P = 0.470}. Only significant terms and interactions
were included in subsequent ANOVAS testing the effects of time, sex,
species, species « time interaction and species » sex inferaction, which
found significant whole models for RF1 (55 = 59.065; Fi5 = 6.494,
P« 0.001), RF'Z (S5 = 42.885; Fy5 = 24.221, P < 0.001), RF3 (5§
121.348; Fi5 = 44,949, P < 0.001), and RF4 (55 = 100.874; Fy5s =
26.127, P< 0.001).

il

Table 2

PC 8
44 of 50

RF1 was only influenced by time and species (Table 3). RF2 was in-
fluenced by time, sex, species, and the species « time interaction. RF3
was influenced by time, sex, species, species « time and species « sex in-
teracticns, RF4 was influenced by time, sex, and their interaction.

The general pattern of physiological response was similar for both
species, yet pink salmon mounted a higher magnitude response for
many of the plasma variables measured, whereas sockeye tended to
have higher and more variable gene expression.

3.1, RF1; celtuiar stress variables

Gill cyt c expression, which was significantly increased at 2 h, was
highest when measured at 4 h, and recovered to control values at 24 Iy
post-treatment for pink salmon {55 = 0,163; Fs = 4,179; P = 0,001;
Fig. 2}. Gill JUNB was highest when measured at 4 b and returned
to control values at 24 h for both pink (SS = 0.201; Fs = 5.789;
P < 0,001} and sockeye salmon (S5 = 0.116; Fg = 2.521; P = 0.026).
Gill HSPIOAB1 and NUPR1 expression remained unchanged over time
for both spedies. Gene expression did not differ by sex for either species,

3.2. REZ; osmoregulatory variables

Indices of csmoregulatory status generally increased post-treatment
{(Fig. 3). Plasma scdium increased over time and recovered by 24 i in
both species (pink femmales 8§ = 0.015; Fg = 8.208; P < 0.001; pink
males 55 = 0.0246; F; = 9.444; P < 0,001; sockeye femnales 5§ =
0,213, Fg = B.008; F < 0,001; sockeye males 55 = 0.029; F; = 4.301;
P = 0.002). Plasma potassium was highest when measured at 2 or 4 h
post-treatment for pini females (85 = 0,782; Fs = 3.323; P = 0.011)
and sockeye males (S5 = 2.583; Fs = 12.490; P< 0,001). Plasma osmo~
lality increased over time and recovered by 24 h for pink salmon {pink
femmales §5 = 0.021; Fg = 32.527; P < 0.001; pink males 55 = 0.0167;
Fs = 12.344; P < 0,001) and was variable for sockeye salmon males
(SS = 0.023; Fg = 3.246; P = 0.009) and not significant for scckeye
fernales, Plasma chloride decreased post-treatment for both sexes of
pink salmon (pink females S5 = 0.023; Fs = 30,948; P < 0.001; pink
males 58 = 0.0183; F; = 11.607; P < 0.001} but remained variable for
sockeye males (SS = 0.019; Fs = 2,785; P = 0.021} and did not change
for sockeye females,

3.3. RE3; organismal stress variables

For both species, plasma stress variables that responded to the
stressor had recovered to control values by 24 h post-exercise {Fig, 4).

Ratated factor loadings and final communalities for factor analysis of logjp-transformed plasma and gill gene response variables for adult pink and sockeye salmon, Variables with loading

factors >4+ 0.5 are marked in bold.

Response variable Rotated factor #

Final communality estimates

1 2 3 4

Eigenvalue 3,198 2.688 1,485 1,201

Cill eyt ¢ 0918 --{,038 0.150 —0.032 0.869
Gill HSPOOABT 0.881 —0.163 —-0.018 —0.004 0811
Gill JUNB 0,635 0.091 0320 —0.071 0519
Gill NUPR1 0.584 —0141 —0.123 0118 0391
Plasma glucose {mmol-L™") 0.132 0.297 0,182 -0,195 0.177
Plasma lactate (mmel-L™") 0,088 0319 0.812 -0,163 0.794
Plasma chloride (mmal . L™") —0.182 0,514 —0.017 0,197 0.908
Plasma sodium {mmel.L ™) —0.220 0.644 0.155 -0,170 0.516
Plasmna patassium (mmal L ™1) —0,193 —0.224 0.186 0061 0,126
Plasma asmolality (mQsM-kg™") —0.060 0.955 0,139 0143 0.856
Plasma cartisol {ng-mL™") 0,147 —0.041 0,724 0.662 0,999
Plasma testosterane (ng-mL™}) —~{0.033 0.052 —0,042 0.638 0412
Cuminlative variance explained {%) 26,647 49,045 51.417 72,174

Naote: Variables with factor loadings =+ 0.5 are shown in bold. Respense variables were log,, transformed prior to Principal Component Analysis,



PC 8

M.E. Donaldson et al. / Comparotive Biochemistry and bhysiology, Part A 173 (2014) 7-16 45 of 50 11

Plasma lactate was highest between 0.5 and 1 h (pink females §§ =
8.233; Fs = 62.666; P < 0.001; pink males §5 = 8.781: Fs = 20.360;
P <0.001; sockeye females $§ = 6.843; Fg = 28.949: P < 0.001;
sockeye males SS = 11.041; Fs = 64.836: P < 0,001 J. Plasma cortisol

was highest when measured between 1 and 2 h for both species
(pink females S5 = 3.488; Fg == 22.469; P < 0.001; pink males §S =
2.773; Fg = 8.315; P <0.001; sockeye femaies S§ = 1.019; F5 =
11.958; P < 0.001; sockeye males 5§ == 0,559 Fy = 5.007; P< .001),
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Fig. 1. Means 4 SE for ratated factor leadings of log;e-transformed plasma and gill gene response varfables for adult pink and sockeye salmon, PCAs based on plasma and it samples,

Dissimilar letters denote statistical differences from Tultey's post-hoe tests following ANOVAS.
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Table 3
AP:DW\ effects tests that were significant for the wiole model coimparing rotated factor loadings of log, g-transformed plasma and gill gene response variables for adult pink and sockeye
salmon.
Rotated factor 3 Rotate factor pame Souiee DF 58 . Fralic P-value
1 Cellular stress variables Time 1] 16,843 4624 <0.001
Sex 1 0.491 0.81¢ 0.370
Species 1 46,264 76.294 =0,001
Species # time 6 6.141 1.688 0.127
Species » sex 1 0,366 0,604 0438
2 Osmoregidatory variailes Time 6 26.650 37.628 <0,001
Sex 1 1.300 11.012 0.001
Species 1 6,069 51412 <0,001
Spacies « time G 6.067 8.567 =<0.001
Species « sax 1 0.366 3,102 0.0BD
3 Organismal stress varfables Tlme 5} 100.026 92.627 <0,001
Sex 1 10340 57.44% <0,001
Species 1 2,971 16.506 <0,0¢1
Species « time 6 10.160 D408 <0,001
Species « sex 1 1.658 9.215 0,003
4 Reproductive hormone variables Time 5} 5.885 3.811 D.001
Sex 1 80,511 312,793 <0.001
Spedies 1 0.231 1.093 0.208
Specias « time [} 7.688 4.973 <0,001
Species®sex 1 0013 0.069 0.793

Note: Bold valties denote significant effects of tests at & = 0,013, Response variables were logyy transformed prior to Pringipal Component Analysis,

3.4. R4: reproductive hormone variables

Plasma testosterone was highly varizble but did not change signifi-
cantly over time for males or fernales of either species. Plasma estradiol,
which was not included in PCAs since it was measured only in fermales,
decreased immediately following stress in sockeye salmon (S8 = 0.192;
Fs = 3.104; P = 0.018), but not pink salmon (55 = 1.568; 5 = 0,669;
P = 0.675; Fig. 5).

i Pink saimon
= Sockeye salmon

JUNB RQ

20

1.5 1

cytc RQ

Comtrol © ©& 1 2 4 24
Sampling interval (h)

Fig. 2. Relative Quantification {RQ) of cellular stress variables gill JUNB and eyt c for adult
pink and sockeye salmon, Sexes pocled. Dissimilar letters denote statistical differences
from Tukey's post-hoc tests following ANOVAS,

4. Discussion
4.1, Cellular stress response and recovery

JUNB pravides an important link between the endocrine stress re-
sponses and downstream transcriptional processes (Vamvakopoulos
and Chrousos, 1994}, JUNB forms the transcription factor activator pro-
tein 1 transcription complex, which Is linked to cellular proliferation,
apoptosis and stress response (Plechaczyk and Farrds, 2008 ). In fish,
JUNB is responsive to a range of stressors, including low-water and con-
finement (Momoda et al,, 2007}, acute temperature (Lewis et al., 2010),
and chronic temperature {Jeffries et al, 2012a), Here, J[UNB expression
was highest when measured at 2 and 4 h in pink salmon and between
0.5 and 4 h in sockeye salrnon after the stressor, yet had returned to con-
tral levels by 24 h, much like the plasma stress variables, Similarly, JUNB
expression in liver peaked at 3 h and recovered by 24 h when juvenile
rainbow trout were stressed by a 0.5-h exposure to low water and a
30-s air exposure (Momoda et al,, 2007). Likewise, red blood cell
expression of this gene increased in rainbow trout at 4 h and 24 h fol-
lowing acute heat stress (Lewis et al., 2010). The JUNB timeccurse,
where peak expression can occur several hours after the stressor, points
to this gene's role in the recovery process as wel] as other maintenance
functions including arrested cell growth, apoptosis, or even cell
proliferation (Plechaczyk and Farris, 2008),

Like JUNB, cyt ¢ expression was responsive to exercise stress, with
highest values measured at 4 h for pink salmon, potentially due to the
release from the mitocliondria into the cytoplasm of cells undergoing
apoptosis (Loeffler and Kroemer, 2000), Interestingly, Jeffries et al,
(2012a) found the up-regulation of cyt ¢ as well as JUNB in moribund
sockeye salmen following chrornic high temperature exposure, The find-
ing that pink salmon showed increased expression of botli cyt ¢ and
JUNB over time, but that this expression returned to control values by
24 h, suggests that while these genes may respond strongly to stress
and can signal mortality, they may alse recover following the stressor,
indicating the role of these genes in cellular maintenance and recovery
for Pacific saimon, Gene expression was not sex-specific, despite an ear-
lier repert to this effect for JUNB in immature rainbow trout (Momoda
et al., 2007).

H5PY0ABT remained largely unchanged over time, perhaps suggest-
ing that the stressor used here may not have been sufficient to induce
such a respense (lwama et ak, 2004), NUPR1 which is a stress-
responsive transcription factor found in several tissues that respends
to a range of stressors (Chowdhury and Samant, 2009; Cano and
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Hamidi, 2011), including the glucocorticoid response for rainbow trout
liver (Momoda et al.. 2007} and mouse pancreas (Path et al, 2004), was
not reflected in PCAs, However, z lack of gene expression does not
necessarily mean that there were no changes in protein expression.
Likewise, there remains the possibility that these genes could be
expressed differently in other tissues, since microarray studies have
identified a broad suite of energy metabolisin genes upregulated in rain-
bow trout liver following exercise/handling-related stressors (Momoda
et al, 2007; Wiseman et al, 2007; Cairns et al,, 2008).

4.2, Respanse and recavery of osmoregttiotory variables

The temporary increases in plasma ions observed during the first 4 h
of recovery are consistent with previous observations in freshwater fish
{Wood, 1991). Plasma osmolality followed the increases in plasma
solutes {lactate, sodium, and chloride), which resulted in each of these
variables loading with osmolality on PCA RF2, Increased plasma ions
generally paralleled the increase tn plasma lactate, which is generated
by glycolysis and is known to decrease muscle and blood pH (Wang
et al, 1994}, disrupting ion-osmoregulatory balance and shifting
water from blood to muscle tissue. In both species, plasma potassium
decreased at 30 min post-stress, a finding which corroborates previous
work on sockeye salmon (Gale et al, 2011). Decreased plasma patassi-
um following stress could be due to the temporary re-uptake of potassi-
um ions from the extracellular space (Nielsen et al, 1992). The general
increase in plasma potassium over the longer term likely occurred as a
result of potassium jons being gradually lost from muscle and accumu-
lating in plasma (Sejersted and Sjegaard, 2000).

4.3. Organismal stress response and recovery

Plasma lactate values from control groups for both species
{(~1 mmol -1~} are comparable to values expected for resting salmo-
nids {Wood et al,, 1983; Milligan, 1996; Barton, 2002} and are nearly
identical to the control values obtained for adult coho salmon
(Donaldson et al,, 2010). Our results indicate that the sampling boxes
did not provide any additional stress, and in fact may have provided
an equivalent or even less stressful environment than the spawning
channei itself, since the plasma stress values obtained from both pink
and sockeye salmon were either equivalent or lower relative to samples
collected from fish that were dip netted directly from the channel and
sampled immediately, potentially indicating that the plasma values ob-
tained here approximate the baseline for these species at this stage of
maturatiosn. For example, Hruska et al, {2010) identified that female
and male sockeye salmon that were sampled from the same spawning
channel as the present study (but a different year) had mean plasma
cortisol concentrations of ~350 and ~91 ng/ml respectively, whereas
the control female and male sackeye salmon in our study had ~207
and ~71 ng/mL, respectively. Likewise, i the same year and location
as the present study, for female pink salimon, the mean plasma cortisol
was ~300 ng/mL for fish captured and sampled directly from the
spawning channel compared to ~84,5 ng/mL for the contrel group in
the present study. Plasma stress variables had recovered to control
values by 24 h post-stress, as expected (Wood, 1991),

The immediate response upen capture (ie, at time zero) of plasma
lactate, but net cortisol, was similar to sockeye salmon caught by
either rapid angling or beach seine (~3 min) and sampled immediately
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(Donaldson et al, 2011). The timing of the highest measured plasma
cortisol and lactate values is consistent with literature values which typ-
ically show a peal between 0.5 h and 2 h before recovering {Wood et al,,
1983; Milligan, 1994; Barton, 2002). Plasma cortisol values here com-
pared with those cbserved following a similar exhaustive exercise-
related stressor in sockeye salmon (Donaldson et al., 2011) but were
comparatively higher relative to plasma cortisol values from other sal-
monig species following a confinement stressor (Pottinger, 2010),
which may reflect either a higher level of stress following the experi-
mental treatment here or a different reproductive state (see below).
Plasma glucose typically increases in response to acute stressors it a
range of salmonid species (e.g., Pottinger, 2010}, but has been found to
remain relatively high yet stable over time in migrating Pacilic salmon
{Donaldsen et al,, 2010). The finding that female pink salmon had
elevated plasma glucose following the stressor was thus somewhat
atypical from other recent Pacific salmen studies. Some species-
specific variability in the response and recovery of many of the variables
investigated here was anticipated since identical stressors can elicit
variable responses within the same family (Black, 1955; Pottinger,
2010). However, the dramatically higher magnitude of the difference
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in plasma {actate and cortisol response for pink salmon was unexpected,
although general increases in blood lactate have been: observed previ-
ously throughout the spawning period for this species (Cengleton,
1972),

4.4. Reproductive hormones and species- and sex-specific differences

Previous studies have had difficulty disentangling the influence of
body size and reproductive maturity on species-specific physioclegical
responses to stress (Pottinger, 2010}, Body size can influence the phys-
iological stress response and recovery of some species (Gingerich and
Suski, 2012), but analyses did not reveal an effect of body size on re-
sponse variables in the present study, Similarly, plasma indices of stress
were independent of body mass for mature adult Chinook salmon
(Clark and Farrell, 2011).

In Pacific salmon, reproductive hormones tend to increase progres-
sively during maturation before rapidly decreasing immediately before
spawning (Williams et al,, 1986; Jeffries et al, 2011), Pink salmon did
have comparatively higher plasma estradicl (females) relative to
sockeye salmon, suggesting a slightly earlier state of maturation, Indeed,
pink salmon were sampled 12-23 days prior to peak spawning and
sockeye salmon were sampled only 111 days prior to peak spawning.
However, since species-specific differences did not emerge as a signifi-
cant factor in the reproductive hormone ANOVA, it remains unclear if
maturation state alone (rather than genetic differences, for example)
explains sex-specific differences in the response and recovery of the
other piasma variables, Regardless, the heightenad response to exhaus-
tive exercise stress of less mature pink salmon is consistent with a
pattern described for rainbow trout, where maturity and higher sex
hormene concentrations moderate the stress response (Pottinger
et al,, 1985, 1996},

Reproductive hormones can become depressed by stress (Pickering
et al, 1987, Schreck et al, 2001), This appeared to be the case for estra-
diol in female sackeye salmon here, which is relevant due to the essen-
tial role that reproductive hormones play in the final stages of
maturation and senescence for spawning Pacific salmon (Hrusia et al,,
2010; Jeffries et al., 2012h). Several studies on Pacific salmon have iden-
tified that females typically experience higher mortality compared with
males (Patterson et al, 2004; Crossin et al., 2008: Jeffries et al,, 2012b;
Martins et al., 2012; Robinson et al,, 2013) and it has been suggested
that female salmon have less capacity to cope with envirenmental
stressors (Clark et al, 2011Db), Previously identified sex-specific differ-
ences inmaturing Pacific salmen include higher heart rates, plasma cor-
tisol, lactate, glucose, testosterone and estradiol in female sockeye

w Femaie pink salimon
fpss Female sockeye salmen |

=
™
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F
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Fig. 5. Means £ SE for reproductive hormone variable plasma estradiol for adult female
pink and sockeye salmon, Dissimilar letters denote statistical differences from Tukey's
post-hac tests fallowing ANCVAS,
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salmon relative to males (Sandblom et al,, 2009; Jeffries et al,, 2012h).
Sex-specific differences for plasma cortisol are particularly well known
and have been observed in acute and chronically stressed rainbow
trout ancd Pacific salmon {Fagerlund, 1967; Pottinger et al, 1995,
1996; Sandblom et al, 2009), Sex-specific differences can even be
ohserved under routine conditions, for example, control female
and male coho salmon had ~200 and ~100 ng-mL™" plasma cortisol,
respectively (Donaldson et al, 2010), an approximate 2:1 ratio for
plasma cortisoi in fernales and males, which compares with control
values for pink and sockeye salmon in the present study,

5. Conclusions

While there were some similarities in how pink and sockeye salmon
responded and recoveraed to a controlled exhaustive exercise and air
exposure stressar, the magnitude of response and patterns of recovery
differed between species. The more rapid and stronger stress response
of pink salmon, as indicated by the accentuated plasima cortisol and {ac-
tate, osmoregulatory disturbances, and the higher and more variable
gene expressicn of sockeye salmon may be related te differences in re-
productive state between species, although inherent species-specific
differences remain a possibility. JUNB and cyt ¢ (pink salmon only)
responded to stress but recovered by 24 [, mimicking the general recov-
ery pattern of plasma stress variables and providing new information on
how these genes respond and recover following exhaustive exercise
stress in wild fish. The magnitude of the plasma stress response was
generally higher in females compared to males for both species. Collec-
tively, these results provide new data on the species- and sex-specific
nature of how wild, maturing Pacific salmon respond te and recover
from fisheries-related exhaustive exercise stress and air exposure,
Future research could aim to distinguish whether or not the sex- and
species-specific patterns identified hete relate to the survival of released
fish, which could be important for enhancing Pacific salmon fisheries
managerment,
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September 3, 2014

Glenn Haight, Executive Director
Alaska Department of Fish and Game
Boards Support Section

P.O. Box 115526

Juneau, AK 99811-5526

Dear Glenn,

The Kenai Peninsula Fishermen’s Association requests and strongly encourages the Alaska Board of Fisheries
to hold its 2017 Upper Cook Inlet Finfish meetings on the Kenai Peninsula. The Kenai Peninsnla is home to
the sireams and rivers that nurture the great salmon runs of upper Cook Inlet and to the magority of the people
who make their livings harvesting, processing, and otherwise capitelizing on these vital fish, Finfish meetings
have not heen hosted on the Kenai Peninsula for more than 15 yeats. The men and women represented by
KPFA feel that a Kenai Peninsula meeting will give local fishing groups, businesses as well as commercial and
private fishers the opportunity to take part in this important public process,

As the organization that represents more than 746 limited entry permit holders and over 500 individual family
businesses that operate on the Kenai Peninsula, we feel that 8 meeting on the Kenai Peninsula is long overdue.
These meetings sffect all of our members as well as the thousands of people who are directly and indirectly
touched by the Peninsula’s salmon-driven economy. It's only right that the meeting be held where the majority
of these fisheries take place and within reach of the Alaskans who are impacted the most by the decisions
made by the Board of Fish.

Five full board cycles—15 years—have passed since the Kenai Peninsula has hosted the Upper Cook Inlet
Finfish Meeting, Here are a few of the reasons that we feel it is imperative that they be held here for the 2017
board cyele: '

s Citizens of the City of Kenai and the commnunity of Kasilof, who are directly impacted by the tens of
thousands of petsonal use fishers who descend on their communities each summer to harvest salmon,
have had few opportunities to give input on management of those fisheries because the meetings are.
now held exclugively in Anchorage,

43967 Kolifornsky Beach Roud + Suite F « Soldotng, Alaska 99669-8276
(967) 262-2492 » Fax: (907) 262-2898 » E Mail: kpfu@uiaska.net
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o  The majority of the sportfishing activities in Upper Cook Inlet occur on the Kenai Peninsula, yet
Peninsula residents have repeatedly had limited access to the Board of Fisheries process which
grows more and more anchored to Anchorage.

s By holding the meetings far from those who best know the fisherics, and because attending a two-
week meeting in Anchorage is cost-prohibitive, the tremendous resource of local and traditional
knowledge regarding the 130-year-old commercial salmon ﬁshenes has all but disappeared from the
Board of Fish process.

o For those same reasons, the local and traditional knowledge regarding centuries-old subsistence
fisheries has all but disappeared from the Board of Fish process.

s Peninsula businesses that prosper from, and support the commercial, sport and subsistence lifestyles
throughout the year would benefit from taking part the deliberations made at these meetings.

o If the meeting is held on the Kenai Peninsula, local businesses including hotels, restaurants, B & B’s,
retail stores, and gas stations among others, will benefit from the winter boost in revenue during an
otherwise slow time of year.

¢ The Kenai Peninsula is hame to many of Upper Cook Inlet’s Fish and Game Advisory Committees,
Aqueculiure, Congervation and Fishing associations and their participation will be enhanced,

o The Kenai and Kasilof rivers run through the Kenai Peninsula Borough and thus all of the sport,

personal use and subsistence fisheries supported by those rivers occur within the borough,

The entire East Side Setnet fishery is conducted within the Kenai Peninsula Borough.

The entire Drift Fishery is conducted in the Kenei Peninsula Borough.

All Personal Use Fisheries on the Kenai Peninsula occur within the Kenai Peninsula Borough.

Virtually all Upper Cook Inlet Saltwater Sport Fisheries are conducted within the Kenai Peninsula

Borough.

For these reason and many more, the Board of Directors of the Kenai Peninsula Fisherman’s Association
submits this letter to the Alaska Board of Fisheries and strongly urges them to hold its 2017 Upper Cook Inlet
Finfish meetings on the Kenai Peningula.

For over a decade and a balf the people of the Kenai Peninsula have been marginalized, excluded from the
Board of Fish process by distance, cost, and inconvenience, please don’t let that continue.

Respectfully

Oy Jelk

Andy Hall, President
Kenai Peninsula Fishermen’s Association

43901 Kalifarnsky Beach Road + Sulie F « Soldetng, Alaska 99669-8276
{907) 262-2492 = Fax: (907} 262-2898 + E Muail: Kpfe@nloska.net
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P. O.Box 375 Kenai, Ak. 99611 (907) 283-1054 dwimar@gci.net

Board of Fisheries August 28, 2014
ADF&G/ Board Support

P.O. Box 115526

Juneau, Ak. 99811-5526

Dear Board Members,

During your upcoming October work session one of the items on the agenda is the site selection for the
future 2017 Upper Cook Inlet (UCI) meeting. We are once again requesting that you consider the Kenai /
Soldotna area as the location for this meeting. Historically, 80 — 85 percent of the proposals under consideration
during an UCI meeting are relative to the Kenai or Kasilof Rivers and adjacent offshore Cook Inlet waters,
however, this meeting has not been held in our area since 1999. That includes the normal cycle meetings of
2002, 2005, 2008, 2011, 2014 and a special meeting in 2003. After the 2005 meeting the Board considered and
supported a mandate to hold its meetings in locations most appropriate for the matters under consideration, but
that has not occurred to date during the UCI cycle. In the past we have asked the Board to consider a method of
fairness whereby the meetings would be alternated between the Anchorage / MATSU area and the Kenai /
Soldotna area. This would provide fairness to users in both geographic locations that wish to participate.

In 2008 the Board denied a similar request and once again opted for Anchorage as the location for that
meeting. The reason given for this decision was that the Board felt Anchorage was a central location. We would
ask, central to whom? It is certainly convenient for Anchorage / MATSU folks that can easily commute from
their homes on a daily basis, but not so central for folks from the Kenai Peninsula that must drive over a
mountain pass in winter conditions and bare the expenses of travel, lodging and meals for the opportunity to
participate in the process. This can easily cost $500 - $1,000 for an individual just to participate through the
testimony and committee stages.

Despite the expenses incurred by Kenai Peninsula residents to participate we still find that roughly 75 —
80% of the participants are from the Kenai Peninsula area. Right about now you’re probably saying, “so what’s
the problem”? The problem is that nearly all of these participants are from the well-financed special interest
groups that can afford to support many participants with funding to cover their expenses. The ones left out of
the process are individual private anglers, personal use and subsistence users from the Kenai Peninsula area.
This is not a fair process for these folks and should not continue. Alternating meeting locations would bring
fairness to the process for everyone interested in UCI fishery issues.

The biggest reason this continues is because of the lobbying power some influential special interest
groups maintain over the process. These groups know that as long as they can continue to have the meetings in
the Anchorage area they can control the process because other Peninsula users cannot afford to attend at the
same level. Private anglers, commercial fishermen and other user groups have repeatedly asked for a fair
resolution of this issue by alternating the meeting locations every other Board cycle, thus providing the value of
fairness this idea provides. Additionally, prior to the 2005 meeting, our local legislators requested a price
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comparison for holding a meeting in the Kenai / Soldotna area versus Anchorage. Because of lower lodging and
meeting room costs in the Kenai / Soldotna area the price was comparable. Since then additional hotels, stores
and restaurants have been built and provide plenty of comfort and accessibility for Board members, participants
and agency folks.

During the 2014 UCI meeting our KAFC representatives repeatedly asked board members to evaluate the
participating audience at various junctures in the meeting process to gauge what percentage of the participants
in the room were from the Kenai Peninsula area. It was very obvious that after the “public testimony” portion of
the meeting the vast majority of remaining participants were from the Kenai Peninsula area.

We still hear the occasional reference to safety issues regarding a Kenai area meeting. It should be
mentioned that those concerns are in reference to a isolated incident that occurred during the 1999 UCI meeting
held in Soldotna. In 2013 Kenai hosted the “BOF King Salmon Task Force” meetings without incident. The
panel, participants and audience were very cordial in their demeanor during difficult discussions from very
diverse groups. This should be testament that our area can host a safe and productive UCI BOF meeting
process.

We would encourage you to support an alternating UCI meeting schedule starting with the 2017 meeting
being held in the Kenai / Soldotna area.

On behalf of private resource users from the Kenai Peninsula we would like to thank you for
consideration in this matter.

Respectfully Submitted,

Ed Schmitt — Chairman
Kenai Area Fisherman’s Coalition

cc:  Gov. Sean Parnell
Sen. Peter Micciche
Rep. Mike Chenault
Rep. Kurt Olson
Rep. Paul Seaton
Cora Campbell, Commissioner ADF&G
Mayor Mike Navarre, Kenai Pen. Borough
Mayor Pat Porter, City of Kenai
Mayor Nels Anderson, City of Soldotna
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PO Box 22073
Juneau, AK 99802-2073

halibutcoalition@gmail.com
www.halibutcoalition.org

September 24, 2014

Mr. Karl Johnstone
Chair

Board of Fisheries

PO Box 115526

Juneau, AK 99811-5526

Dear Chair Johnstone and Members of the Board,

Re: ACR 27 Continuation of sport fishing business and guide registration and reporting and vessel
registration requirements

The Halibut Coalition supports the adoption and passage of ACR 27 submitted by ADF&G either for
consideration at the first available meeting or by delegating the Board’s authority to the Department to
modify sport fishing guide regulations within SAAC 75.075 —75.085. We believe ACR 27 meets the criteria
for consideration out of cycle because it corrects regulations to reflect changes in statute. Until the
Legislature adjourned on April 20" after the proposal deadline it was not known that the statutes AS
16.40.260 — 16.40.299 authorizing the guide services licensing the recordkeeping would not be repealed or
extended.

Timely reporting of charter harvest is important in the sustainable management of Alaska’s fishery resources
and is particularly important in regards to the federal management of pacific halibut. The Federal Halibut
Charter program is based upon the premise of having a business license/registration in place and more
importantly the requirement for a logbook in which the charter client must sign the logbook by regulation to
acknowledge that his or her name, license number and number of halibut retained are recorded correctly.
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The Halibut Coalition is an association of fishermen (commercial, sport and subsistence), seafood processors,
and coastal communities dedicated to sustainable management and harvest of the Alaska halibut resource.
The Coalition includes 13 organizations and over 400 individual members.

Thank you for considering our comments.

Sincerely,

Tom Gemmell
Executive Director

Alaska Longline Fishermen’s Association ¢ Cordova District Fishermen ¢ Deep Sea Fishermen’s Union
Fishing Vessel Owners Association ¢ Halibut Association of North America ¢ Kachemak Bay Fisheries
Association e North Pacific Fisheries Association ¢ Petersburg Vessel Owners Association e Sea Food
Producers Cooperative ¢ Southeast Alaska Fishermen’s Alliance « United Cook Inlet Driftnetters Association
o United Fishermen’s Marketing Association ¢ United Southeast Alaska Gillnetters Association
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MATANUSKA-SUSITNA BOROUGH iy

FISH AND WILDLIFE COMMISSION
350 East Dahlia Avenue
Palmer, Alaska 99645

September 16, 2014

Alaska Department of Fish and Game
Board Support Section

PO Box 115526

Juneau, Alaska 99811-5526

And
Alaska Board of Fisheries Chairman and members

Good Day to you all,

Welcome back for another cycle of reviewing and implementing fisheries
regulations for the various fisheries resources of the State of Alaska. We on the
Matanuska-Susitna Borough Fish and Wildlife Commission (MSBFWC) wish you well
and safe travels for this upcoming cycle of meetings.

The MSBFWC would like to comment on two items we understand will be coming
before you at your workshop in Juneau in October.

The first item, ACR 20, asks you to either redo or undo the methodology you passed
at the last Upper Cook Inlet meeting which provides for an orderly closure of the
Central District Commercial Drift Net Fishery. This regulation has only been in effect
for one season and seemed to work well in providing an orderly transition from
sockeye harvest into the potential harvest of pink and chum salmon species. The
existing regulations also worked very well in providing ADF&G with a tool to
manage the coho fishery primarily for the sport and guided sport fisheries, as stated
in management plans for Cook Inlet.

We do not feel that ACR 20 meets the criteria mandated for the Board to accept the
proposal as an agenda change and ask that you reject it in this out-of-cycle year for
Cook Inlet issues. The proposers can resubmit the concept in two more years, in
cycle, and the Board can then better deal with the issue having three years of
information and the broadest possible public input in deliberating the concerns
expressed. In fact, this approach could be applied to all the Cook Inlet commercial
fisheries based ACR’s in front of you - let them come up at an in-cycle meeting.

The second issue involves the location of the next Upper Cook Inlet (UCI) meeting.
Our understanding is that Kenai/Soldotna would like to host this meeting. The last
regulatory meeting held on the Kenai Peninsula resulted in some ugly situations and
required the police to be called in to maintain order. Some of our commission
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members were present at that meeting and were eye-witnesses to the problemss2

This is not a conducive atmosphere for developing and implementing what are often
controversial fisheries regulations.

We would suggest that the meeting be held in Anchorage as the best available
“neutral” location with facilities capable of hosting a potentially two-week long
board meeting.

If the Board would prefer to hold a meeting of this controversial nature in an area
directly impacted by board actions, then we would suggest holding the next meeting
in either Palmer or Wasilla in the Matanuska-Susitna Valley. Our area has NEVER
hosted a regularly scheduled Upper Cook Inlet regulatory meeting. Furthermore,
our area currently has the unwelcome distinction of having eight (8) of the twelve
(12) salmon Stocks of Concern statewide, with several other stocks either eligible or
almost so for declaration as Stocks of Concern. If that “distinction” alone doesn’t
qualify us as an affected area, then what would?

In summary, the MSBFWC asks the Alaska Board of Fisheries to reject ACR 20 as not
meeting criteria for an out-of-cycle agenda change and that the Board holds their
next UCI meeting in Anchorage.

Thank you,

T. Bruce Knowles
Chairman, MSBFWC
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550 S. Alaska St., Ste 101, PO Box 45, Palmer, AK 99645
Tel: (907) 745-2880 Fax: (907) 746-4164

www.palmerchamber.org info@palmerchamber.org

September 25, 2014

Alaska Department of Fish and Game
Board Support Section

PO Box 115526

Juneau, Alaska 99811-5526

and

Alaska Board of Fisheries Chairman and Members

During the last Board of Fisheries meeting in Anchorage, The Greater Palmer Chamber of Commerce
worked diligently to inform, and encourage our membership of issues related to Upper Cook Inlet fishery
management that effect commerce in our area.

Our Board of Directors would like to voice our support of the 2017 Upper Cook Inlet Board of Fisheries
meeting being held once again in Anchorage.

Anchorage provides several convenient transportation and lodging options. It is in geographically the
most neutral place when compared with other possible locations. Most importantly, the location should
invite and welcome public input and participation. Anchorage fits these needs.

Secondly, we also ask you to take no action on ACR 20 which requests changes be made to the Central
District Commercial Drift Net Fishery. We do not think ACR 20 meets the criteria mandated for the Board
to accept the proposal. We ask you to reject it in this out-of-cycle year for Cook Inlet issues. We
recognize the positive effect the management changes made at the last Board Meeting have had on
Northern District Salmon runs and support the continued gathering of information in the years prior to the
2017 UCI BOF Meeting.

We thank you for the opportunity to voice our concerns and weigh in with our recommendations. We
appreciate your tireless efforts and work for the fisheries of Alaska.

Respectfully submitted,

David Combs,
President
Greater Palmer Chamber of Commerce

RALPH RENZI — EXECUTIVE DIRECTOR * DAVID COMBS — PRESIDENT, Combs Insurance * JEHNIFER EHMANN, Excel Physical Therapy
DANALYN DALRYMPLE, Dalrymple Law, P.C * JEANETTE GARDINER, SeaStar Strategies LLC * LORALI SIMON, Usibelli Coal Mine
DEANA MOORE, Alaska USA Federal Credit Union * PETE CHRISTOPHER, Mat-Su Miners * JACKIE ENDSLEY, IBEW Local 1547

KELLY LARSON, Alaska State Fair * CASSI CAMPBELL, Matanuska Electric Association * JUSTIN SAUNDERS Mat-Su CVB
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September 29, 2014

Alaska Department of Fish and Game

Glenn Haight, Executive Director, Alaska Board of Fisheries
PO Box 115526

Juneau, AK 99811-5526

Dear Director Haight;

Kenai River Sportfishing Association (KRSA) provides the following comments on Agenda Change
Requests (ACR 12 — ACR 21) addressing the Upper Cook Inlet (UCI) Area for the 2014 Alaska Board of
Fisheries (BOF) work session.

General Comments:
The criteria used to judge whether an issue warrants consideration by the BOF outside of the normal
three-year cycle is established in regulation and is found in 5 AAC 39.999. Only three reasons for
potential acceptance are set forth in this regulation and they are:

1) For a fishery conservation purpose or reason;

2) To correct an error in regulation; or

3) To correct an effect on a fishery that was unforeseen when a regulation was adopted.

The regulation goes on to state that the BOF will not accept an agenda change request (ACR) that is
predominantly allocative in nature in the absence of new information that is found by the board to be
compelling.

The conservation of Cook Inlet king salmon, particularly those late-run kings bound for the Kenai
River, was the major focus of the BOF 2014 UCI meeting. Historic low numbers of Kenai River late-run
king salmon, changes in the sustainable escapement goal and extreme challenges in meeting the
minimum goal without dramatic fishery closures obligated the BOF and the Alaska Department of
Fish and Game (ADFG) to thoroughly consider and adopt significant changes to fishery management
plans. Low numbers of Kenai River late-run king salmon are expected for the next few years, at least
through this regulatory cycle.

1|Page
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The regularly scheduled UCI meeting of the BOF took place January 31 through February 13, 2014 in
Anchorage. A total of 236 proposals were considered at this meeting. A total of 477 on-time public
comments were received. A total of 289 record copies (RC’s) are shown in the meeting log. Hundreds
of individuals provided public testimony and participated in this meeting. Clearly this meeting was a
significant event and the acceptance of an ACR now, opening the discussion on a major management
plan, opens discussion on a very broad range of issues that could potentially affect thousands if not
hundreds of thousands of fishermen. If the BOF were to accept each of the ACR requests it would be
opening for deliberation the Kasilof River Salmon Management Plan, the Kenai River Late-Run King
Salmon Management Plan, the Central District Drift Gillnet Fishery Management Plan, the Upper
Cook Inlet Personal Use Salmon Fishery Management Plan as well as set gillnet specifications,
operations and set gillnet registration procedures.

Regarding the criteria, conservation purpose or reason can be defined as broadly as any action
pertaining to the “wise use” of a fishery resource; however, it has been much more narrowly
considered by previous Boards when judging the appropriateness of accepting an ACR. Errorsin
regulation are generally easy to identify and correct. The third criteria, “correct an effect on a fishery
that was unforeseen when the regulation was adopted” like the first can be broadly or more narrowly
utilized. For a particularly multifaceted mixed stock, mixed species fishery complex like that found in
Cook Inlet, it is likely impossible to consider each and every effect on the array of fisheries at the time
a management plan is adopted. One of the stated reasons for the regular three-year cycle of the BOF
is to allow management to evolve, issues to be identified and evaluated and adaptive management to
respond.

Comments specific to ACR’s 13 through 21 follow. However, as a general comment, KRSA’s
contention is that none meet a careful application of the criteria, each of these requests address an
issue that was discussed in great detail by the BOF at the 2014 UCI regularly scheduled meeting, some
have also been requested and denied through the Emergency Petition process and most have
significant allocative implications. As such, ACR’s 13 through 21 should all be denied.

ACR 13 - Add provision to the Kasilof River Salmon Management Plan to allow the commercial set
gillnet fishery in the Kasilof Section to be opened within one-half mile of shore when the department
is concerned with the conservation of king or sockeye salmon headed to the Kenai River (5 AAC
21.365(f)).

KRSA comment on ACR 13: KRSA recommends denial for ACR 13. Conservation of late-run king
salmon during these years of historic low numbers is of paramount importance and clearly more
important than striving to commercially harvest all available sockeye salmon bound for the Kasilof
River. While changes to area restrictions may potentially have merit those proposed within ACR 13 do

2|Page
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not justify jeopardizing the conservation measures put in place during the regularly scheduled
meeting to protect late-run king salmon. ACR 13 does not address an error in regulation. The author
of ACR 13 makes the claim that increased use of the Kasilof River Special Harvest Area (KRSHA) was
unforeseen by the BOF during the regularly scheduled meeting. A careful review of the record
establishes that this is a false claim. The author of ACR 13 also makes the claim that increased use of
the KRSHA necessitated by the obligation to conserve late-run king salmon results in a reallocation of
commercial harvest to those commercial fishermen who choose to participate in the special harvest
area fishery. This claim represents a focus on allocation and the information provided does not meet
the standard of compelling new information. The use and character of the KRSHA fishery were each
discussed in detail during the regularly scheduled meeting.

ACR 14 - Add provisions to the Gillnet specifications and operations section and the Kasilof River
Salmon Management Plan allowing for the department to restrict mesh size to no larger than 4 1/4
inches in the Kasilof Section set gillnet commercial fishery when the Kasilof River salmon escapement
goal is being met or exceeded (5 AAC 21.331 (b), 5AAC 21.365).

KRSA comments on ACR 14: KRSA recommends denial for ACR 14. Conservation of late-run king
salmon during these years of historic low numbers is of paramount importance and clearly more
important than striving to commercially harvest all available sockeye salmon bound for the Kasilof
River. While changes to gear restrictions may potentially have merit those proposed within ACR 14 do
not justify jeopardizing the conservation measures put in place during the regularly scheduled
meeting to protect late-run king salmon. ACR 14 does not address an error in regulation. The author
of ACR 14 makes the claim that gear restrictions were not addressed during the regularly scheduled
meeting. A careful review of the record establishes that this is a false claim.

ACR 15 - Amend provisions within the Kenai River Late-Run King Salmon Management Plan that
restrict set gillnetting in the Upper Subdistrict to no more than 12 or 36 hours per week by allowing
the department to manage the Kasilof and Kenai/East Foreland sections separately of each other (5
AAC 21.359 (e)(3)(A) and (B)).

ACR 16 - Amend provisions within the Kenai River Late-Run King Salmon Management Plan that
restrict set gillnetting in the Upper Subdistrict to no more than 36 hours per week by allowing the
department to manage the Kasilof and Kenai/East Forelands sections separately of each other (5 AAC
21.359 (e)(3)(A).

KRSA comments on ACR 15 and ACR 16: KRSA recommends denial for both ACR 15 and ACR 16. ACR
15 and ACR 16 are essentially identical to an Emergency Petition submitted to the BOF by the South
K-Beach Independent Fishermen (SOKI) in March 2014. The BOF rejected the Emergency Petition at
that time and KRSA recommends that the BOF take this opportunity to reject these similar requests

3|Page
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that come to them in the form of ACR’s. Conservation of late-run king salmon during these years of
historic low numbers is of paramount importance and clearly more important than further
jeopardizing the sustainability of late-run king salmon in an effort to commercially harvest all
available sockeye salmon bound for the Kasilof and Kenai rivers. The authors of these ACR’s each
make only the case that acceptance of their ACR and proposed solution would correct an effect on a
fishery that was unforeseen when a regulation was adopted. A careful review of the record clearly
establishes this to be a false claim and further illustrates that the subject of limiting hours of fishing
time for the commercial set net fishery in the Upper Subdistrict was a central issue of the regularly
scheduled meeting and discussed in great detail.

ACR 17 - Modify the Kenai River Late-Run King Salmon Management Plan (5 AAC 21.359(e)) to allow
up to four set gillnets per permit to be fished that do not exceed 105 fathoms in the aggregate, with
no single net exceeding 35 fathoms in length, consistent with (5 AAC 21.359(f)).

KRSA comments on ACR 17: KRSA recommends denial of ACR 17. Conservation of late-run king
salmon during these years of historic low numbers is of paramount importance and clearly more
important than further jeopardizing the sustainability of late-run king salmon in an effort to optimize
the commercial harvest all available sockeye salmon bound for the Kasilof and Kenai rivers by each
and every individual set net permit holder. As the author of ACR states, the BOF was aware of the
issue addressed in ACR 17 during the course of their regularly scheduled meeting but chose to take
no action on it. Since ACR 17 addresses 5 AAC 21.359 acceptance of this ACR would legally open a
discussion on the entirety of the Kenai River Late-Run King Salmon Management Plan out of cycle.

ACR 18 - Eliminate restrictions in August to the Upper Subdistrict set gillnet commercial fishery by
deleting provision (f) in the Kenai River Late-Run King Salmon Management Plan (5 AAC 21.359 (f)).
KRSA comments on ACR 18: KRSA recommends denial of ACR 18. ACR 18 clearly falls short of meeting
the established criteria for acceptance. A careful review of the record of the regularly scheduled
meeting shows a long and deliberative discussion around the management of the set gill net fishery
in the Upper Subdistrict during August in years when the projected escapement of Kenai River late-
run king salmon is near the lower bound of the sustainable escapement goal range. The BOF clearly
has the authority to set management objectives and adopt regulations designed to implement
strategies to achieve those objectives and that is what occurred during the regularly scheduled
meeting. ACR 18 simply requests a rehearing of an issue that received adequate consideration during
the regularly scheduled meeting.

ACR 19 - Allow a person who owns two set gillnet permits to register and operate the permits in
different registration areas in Cook Inlet (5 AAC 21.345).
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KRSA comments on ACR 19: KRSA recommends denial of ACR 19 based on the fact that this request
does not meeting any of the criteria for acceptance of an ACR. Ownership of more than one permit
also referred to as permit stacking has been allowed in the UCI set net fishery since 2011. The
substance of this request should only be address during a regularly scheduled meeting not through
acceptance of an ACR.

ACR 20 — Modify how the one percent rule in August is calculated for the Central District drift gillnet
fishery in Upper Cook Inlet (5 AAC 21.353(e)).

KRSA comments on ACR 20: KRSA recommends denial of ACR 20 based on the fact that the request
does not meet the criteria for acceptance of an ACR. A careful review of the record of the regularly
scheduled meeting shows a long, detailed, deliberate discussion around all aspects of the Central
District Drift Gillnet Fishery Management Plan including the development of a “1%” rule. The BOF
decided to prioritize moving salmon bound for the rivers and streams of the Northern District of
Upper Cook Inlet north to those streams over maximizing the commercial drift gillnet harvest of all
stocks and species present in the Central District during August. The adoption of a “1%"” rule was the
tool chosen by the BOF to effect an orderly closure of the Drift Gillnet Fishery. There was no error in
regulation and the effect on the harvest of all salmon was clearly not unforeseen.

ACR 21 - Establish a tier drawing and limit harvest in the Upper Cook Inlet personal use salmon
fishery (5 AAC 77.540).

KRSA comments on ACR 21: KRSA recommends denial of ACR 21 on the grounds that ACR 21 does not
even minimally meet any of the criteria for acceptance of an ACR. The BOF was presented with a total
of 25 proposals addressing the Upper Cook Inlet Personal Use Salmon Fishery and made these
proposals the subject of committee A during the course of the meeting. The claim that this ACR seeks
to correct an effect on a fishery that was unforeseen when a regulation was adopted is simply false
and the author’s request is clearly allocative in the absence of new information.

Thank you for the opportunity to provide comments on the agenda change requests under
consideration by the BOF during its fall work session.

Respectfully,

Ricky Gease, Executive Director
Kenai River Sportfishing Association
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September 27, 2014

To: Alaska Board of Fish Chairman Karl Johnston and
Board Members:

RE: ACR 26

I would like to weigh in on Leroy Cabana's ACR 26
requesting the BOF put into regulation a sensible and
enforceable definition for the 58 foot limit for Alaskan seine
boats. At present the 58 foot limit is not being enforced
because the bow roller exemption muddies up the
definition of "length overall'. As more and more seine
vessels are being modified to increase packing capacity,
the "bow roller"exemption is increasingly being used as an
excuse to lengthen them beyond the 58 foot limit. An
extra 2 feet or more added to a fish hold in a boat 18 10 24
feet wide represents a significant addition to the boats
payload capacity. If the BOF doesn't clean up the
language defining length overall, then we all might as well
start gaming the system and lengthen our boats beyond
what we all know is an actual 58 foot LOA. ACR 26 is
long over due and | hope the BOF enacts a 58 ft definition
that is enforceable. The Bristol Bay 32 foot limit is
enforced, why not the 58 ft seiner limit? |

Respectfully,

Heaver Nelson .
FV. Nuka PonT
Homer, 1 77672
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© Timothy J, Moore
PO Box 1646

Homer, AK. 99503
Dear Alaska Board of Fish Chalrman fehnstane snd pther members:

- jamsubmitting comments In regard to ACR 26 which addresses |(AAC 39,117) and attempts to clarify
anchor rollers o regard to the 58 foot fimit on purse seine vessels,

Yam @ satmon selmer in Prince Williarn Sound and have fished thera for 24 vears,

't belteve that the 58 foot limit helps to stabifize the fishing feerand beflave It should be continied, The
' law protects the present fishermen with Legal vessels that. avaryone wiit be playing by the same rules.

_ It becatne apparent this year that the method of measuring vessels was somewhat confusing, Wihiout
defining avickor roflers enforcement officérs do not have defiritive measuring methods fo ensure-
cormpliance with the Taw.

| beleve itwould be hot only it thebest Intetast of the fish ing Tt but also the State of Alatka to clé:-rif,g
. imeasuring vessels so that this law can be clear to not anly fishermen hut the officers who ane
 atieriptiog to enfarce It;

' ‘Anchor roliers shauld net be-defined so unclear that fishermen can make axtensions 40 their hull length
‘gvertegal imis, § respectfully ask'the Board to add definitions for anchor roflers to clarify this
regulation.

Respectfulty,

Jmﬂthyj Mmre

e

3
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September 24 2014

Leroy L Cabana
3698 Sitka Rose Circle, Homer Alaska 99603

Alaska Board of Fish Chairman Karl Johnstone and Members
I am summiting written comment for my ARC 26,

Currently the overall length of all Alaska purse seine vassels are limited to 58 feet, there are two
axceptions to this regulation, one is a “ Bulbous Bow” and the other is the vessels “Anchor Roller”

The exception to the Bulbous Bow is straight forward and includes a BOF adopted definition. (b) “For
the purposes of this section, <bulbous bow> means a bulbous extension of the bow. Below or
predominately below the waterline of a vessel that is designed to increase stability or fuel efficiency and
does not contain storage or equipment that can be accessed from within the vessel”

A definition of an anchor roller does not exist in the regulation book. There are BOF definitions for
abalone iron, shovel, anchor and on and en but no definition of an anchor roller. One could conclude a
definition of an anchor roller is not necessary as pretty much any person that's been around a fishing
boat long enough te drop an anchar would likely know the anchor rolter I5 a small 3-6 inch diameter
roller held in place by Lwo 83r8 4 inchas to 12 inehes in si2e dosigned to guide the cable or chain while
dropping or pulling the ancher. Well it turns out some vessel owners whom want their vessels to exceed
the 58 foot overall limit for salmon purse seine vessels in Alaska have confused an anchor roller for 2
bolt on bow section. These are twe completely different items. Like | stated above an anchor rollers
purpose is to guide the cable or chain fer tending the anchor. The bolt on bow has a completely
different purpose, it is for slipping around the 58 foot limit regulation and thus be fishing with an over
length purse seiner while the rest of the salmon fleet fishes with a legal length vessel,

The 58 foot limit has been around since federal days starting in 1928, Alaska adopted the reguiation at
statehood. in 1962 the state of Alaska had to react to an earlier attempt by fishermen to circumvent the
58 foot limit by redefining the overall length to 58 feet * except for vessels with a histary of purse
seining before Jan 1 1962” In those days Alaska accepted the US Coast Guard documented length, Back
then the US Coast Guard used {keel length} to determine a vessels iength, so several fishermen had
purse seine vessels built that were 60 to 75 feet long built but just had them built with a 58 foot keel.
Thus they were documented as 58 feet. Alaska has a strong history of trying to keep the salmon fisheries
sitted towards small owner/operator fleets which is reflected in the Bristol Bay drift gilinet fishery which
has a 32 foot limit and all purse seine vessels fishing for salmon in Alaska which are restricted to 58 feet.

The realization there is a smalt number of vessel owners whom are building and or extending existing
vessels to longer than 58 feat occurred to me in Homer Alaska this spring. | was walking from my vessel
on the Homer floating dock to my truck when | almost hit my head on the hanging anchor on a saimon
purse seine vessel that was parked in a 60 foot slip. As | was walking by the boat | looked to see if the
captain was aboard as | was thinking why did he not park back in the slip farther 30 his anchor was not
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over the walk way. This is where | got confused, the vessel | was locking at was to long to fit in the 60
foot slip, the stern extended past the end of the float by a foot and a half and the anchor was hanging
over the float. Now | knew this vessel was built by Little Hoguiam as a 54 foot seiner. And | knew the slip
was 60 foot. The next day | walked down and measured the slip with my 100 foot survey tape, yup the
slip was 60 feet long and the boat was still hanging out a foot and a half. Standing there | was wondering
if other boats were longer than 58 feet, | measured several and found five salmon purse seine vessels at
least 60 foot and even longer. | called the State Troopers and filed a complaint, | wanted them to come
down and measure the vessels and notify the owners they were to long to fish saimon. The trooper
asswied e Lhey would But it maver kapponed. On May 18 1014, | cont 2 written complaint tn the
Troopers and they informed me the vessels were not breaking the law until they engaged in salmon
purse seining. Ok we wait until the salmon season in PWS and then agzin | call the Troopers and am told
they will check it out. This is where the anchor roller vs a bolt on bow section caused confusion, when
the troopers attempt to measure the vessels the owners teli them they have to measure from where the
bow bolts on, which in several cases is a section three feet long or langer. | guess everyone simply looses
the part in the regulation where it says “ vessels will be measured from the centerline of the extremities
stern to Bow excluding anchor roller. ”

This attempt to create the definition of an anchor roller as something that is several feet leng and then
you find the anchor roller at the end of it is wrong. It is no different than building a 70 foot vessel with a
58 foot keel and calling it a 58 foot purse seiner. Bristol Bay went through this back door attempt to use
over 32 foot long vessels about 15 years ago, quite a number of the "32” footers were in fact 33 10 37
feet long, some had bolt on bows and many just were long and hoping no one would know. Well
enforcement decided to enforce the regulation and today you do not see any over 32 foot drift vessels
in Bristol Bay.

1 have read whie publlc conmenl 46 Mo Uie Law Sff0L a§ Oryzs 1] WEUthﬂh dotod hdarch & 2012 and
would like to give my take on several of the points made in the comment.

On pape 4 paint 2 it atotes “ the bolt on bow dooe not create any additional parking rapacity”

This simply ignores the reason to have a bolt on bow, it is to increase the stern of the vessels length,
paople do not add on to the bow of a boat, they extend the stern so they have added floatation and
carrying capacity of the vessel, The vessel uwna haa tu reinove several feet of bow g0 they can add to
the stern so In fact allowing a bolt on bow does add to the floatation and carrying capacity.

On page 5 point 9 it states “ proposal 380 repeats the inaccurate statements that were in ACR#3 that
fishing vessels longer than the allowable length were being used to take salmon. This is inaccurate
because if there were vessels operating illegally, their owners could have been cited (and still could be
cited) and taken to court.”

Well it turns out | measured 5 salmon purse seine vessels in the Homer harbor in April of 2014 and they
were in fact over 58 feet long and they could not be cited by the troopers this summer simply because
there is no definition for an anchor roller and the vessel owners are relying on the argument the several
feat of bolt on bow are in fact simply an anchor roller. Just fike everybody knew the 70 foot vessel with a
58 foot keel was circumventing the 58 foot regulation everybody knows bolting on a several feet section
of bow and calling it an anchor roller is wrong. What is the ” bolt on the bow limit” 2 feet, 5 feet heck
somebody would likely have a 15 foot “bolt on bow” the pre 1962 58 foot keel vessels were comma nly
built to over 70 feet long.
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On page 5 point 10 it states “ proposal 380 indicates that vessels have been modified by removing a bow
section and in one case saveral feet of vesse! hull was added, and then the bow section was bolted back
on. Nothing in the record supports such a statement.

in fact two of the vessels | measured in the Homer harbor were exactly that. One the 54 foot Hoguiam
was built in aprox 1989 and measured 54 feet overall, it was modified in 2010 or 2011 and is now over
sixty feet overall length, another aluminum seiner built about 1988 was aprox 52 feet over all length and
was modified in the last couple of years to be more than 60 feet by my tape measure.

Public comment #6 goes on for pages about how the negative effect from adopting & simple definition
for an anchor roller will disrupt the Alaska fisheries,” hunidreds of boats and thousands of fishermen”
pood grief how many bolt on bow vessels” does Mr Weyhruch believe are fishing in Alaska. No there are
a few, the majority of purse seine vessels fishing for salmon in Alaska are not even 58 foot by any
measure. These few knew what they were doing was, lets say playing in the very grey zone. They know
58 foot plus a bow rotler equals maybe an additional foot of vessel length. This is likely why Mr
Weyhruch insists “vessels that have been purse seining salmon in Alaska since January 1 2012 be
“grandfathered in” if the Alaska BOF accepts argument there should be a definition for a bow roller.

It is suggested the BOF adopt the US Coast Guards method of measure for overall length, remember the
70 plus feet pre 1962 58 foot keel length US Coast G uard measured vessels.

There are adopted measurement standards for all of the limited gear and vessels except for the
definition of an anchor roller. mesh measurement for seines are clearly spelled out, “hang @ meshon a
nail or peg count down 10 stretched meshes and attach a 10 pound weight, measure the 10 meshes to
determine the average stretched mesh size. Seines are measured by the fathom with traction onong
end.

There is an old saying, “how do you eat and elephant?” one spoonful ata time. This is what is happening
to the very foundation of the 58 foot limit for Alaska purse seine vessels. There is a constant effort by a
few fishermen to repeal the 58 foot limit, it has failed at least 3 times it was voted on by the BOF, this
back door attempt to slide by the meaning and intent of the 58 foot limit by building or medifying
vessels to be grossly over length by adding several feet of “bolt on bow” endangers the regulation.

| can see the day when someone will propose to eliminate the 58 foot limit and make the argument the
regulation Is meaningless any way as there is no way for enforcement to measure a purse seine vessel.
There are hundreds of large vessels capable of purse seining salmon in Alaska if there is no meaningful
measurement of the vessels, crab vessels, squid vessels from California, sardine seiners from
Washington and on and on. Most of us Alaska purse seiners fishing for salmon have invested a lifetime
of effort to operate our own salmon seiner, most of us do not even have boats that are 58 feet long.
What happens to us as more and more vessel owners build or modify their boats by having the “bolt on
bow” oversize seiner,

Please consider ARC 26 so there is a chance to establish a definition for an anchor roller and create a
meaningful method to measure Alaskan salmen purse seine vessels.

Leroy L Cabana

S T EE
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2303 W Commodore Way Suite 202
Seattle, WA 98199
www.freezerlonglinecoalition.com

September 30, 2014

Mr. Karl Johnstone, Chairman
Alaska Board of Fisheries
Board Support Section

PO Box 115526

Juneau, AK 99811-5526

Re: Request the BOF not accept ACR 24 and ACR 25.
Dear Mr. Chairman and Members of the Board of Fisheries,

On behalf of the Freezer Longline Coalition (FLC), we request that the Board of
Fisheries deny the agenda change request for ACRs 24 and 25 on the basis that these
proposals do meet the BOF ACR criteria and are predominately allocative.

The two ACRs are allocation proposals that the BOF has previously taken up less than a
year ago in cycle. The two ACRs do not address any error in regulation or a fishery effect
that was reasonably unforeseen. The two proposals do not provide any new information
regarding any specific fisheries conservation concern. ACR 24 and ACR 25 simply do
not meet the BOF ACR criteria.

In contrast, these ACRs may result in creating conservation concerns as the ACRs would
increase and concentrate catch inside of three miles exacerbating concerns for localized
depletion. One proposal (ACR 25) — if adopted - would likely create a conservation
concern for BSAI octopus (which just came off the national “overfishing” list as of
4/29/2014) and could result in closures of pot cod fisheries. Octopus is the only
groundfish stock under the NPFMC to ever make the national list for stocks classified as
“overfished” or subject to “overfishing”. The highest bycatch of octopus is in the pot cod
fishery and specifically in the three statistical areas around Unimak Pass' (where the Area
O fishery is concentrated). In 2011, BSAI pot cod fisheries were closed in-season due to
octopus bycatch.

The FLC represents owners and operators of over 30 U.S.-flag vessels that participate in
the hook-and-line CP, or freezer longline sector of the Pacific cod fishery in the Bering
Sea and Aleutian Islands (BSAI). The freezer longline fleet is almost completely reliant
on p-cod and have few alternative fisheries. FLC member vessels are specialized longline
vessels that range in size from approximately 110 to 185 feet and have a long history of
dependence on the p-cod resource.

" P. 1013, 2013 BSAI Octopus SAFE (Stock Assessment and Fishery Evaluation) and p. 16 of the NPFMC
MRA Enforcement Period Discussion Paper, October 2014.
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FLC member companies are the pioneers of the freezer longline sector in Alaska and 2of9
have over 30 years of history fishing for p-cod in the North Pacific. FLC members are
based across Alaska and Washington and offload their harvests in Alaska ports,

predominantly Dutch Harbor. Five member companies are based in Alaska, including
Alaskan Leader Fisheries of Kodiak, AK, Alaska Longline Company of Petersburg, AK,
and two CDQ groups. The freezer longline fleet generates over $160 million in revenues

annually and employees over 1200 full-time workers in Alaska and Washington.

Specifically, we request the BOF to not accept ACRs 24 and 25 for the following
reasons:

ACR 24: Increase South Alaska Peninsula (SAP) p-cod GHL from 30% to 50%.

The BOF has previously and recently taken action on this issue: The BOF has
received similar and identical proposals for a 50% GHL for SAP p-cod in the normal
cycle in 2013, 2010, 2007, and 2004. The BOF did not adopt any of the allocative
proposals for a 50% GHL at any of these in-cycle meetings. This is one of those
allocation issues the BOF can expect to receive proposals upon in every cycle (and now
as an ACR).

The BOF did take action less than a year ago at the Statewide Pacific Cod meeting in
October 2013 to increase the SAP p-cod GHL from 25% to 30% (amended Proposal 18).
At that same meeting in 2013, the proposer of ACR 24 submitted an identical proposal
(Proposal 20) as the ACR, on which the BOF took no action (citing previous action on
Proposal 18).

ACR is predominately allocative: The federal and state p-cod fisheries of the Gulf of
Alaska and the Bering Sea are fully utilized and fully allocated. Any increase in an
allocation in one area or sector is a re-allocation from another area or sector. An increase
of the SAP p-cod GHL will negatively impact and harm all the participants in the federal
fishery in the WGOA (including many Alaskan residents) which includes pot gear,
longline gear, jig gear, and trawl gear. The participants in the federal WGOA p-cod
fishery (including members of the FLC) have significant investments in vessels, permits,
and gear as well as a long term historical dependence on the WGOA p-cod resource.

The proposer of ACR 24 is incorrect and disingenuous in stating that this proposal is not
allocative as it is only “moving Pacific cod” around. The very definition of allocation is
“the action or process of distributing something.”

No specific conservation concern identified: The proposer implies this ACR is
addressing a conservation concern but the concern is stated in only in the most general
terms and provides no specific or new information. No information is presented that was
not considered previously by the BOF in 2013, 2010, 2007 and 2004. The ACR refers to
“lower bycatch rates” but provides no specific information or factual comparisons by
gear type by species. The ACR seems to focus on the federal trawl sector but fails to
acknowledge that the ACR will also be re-allocating from participants in federal pot, jig,
and longline fisheries (in addition to trawl) while re-allocating to state participants also in
the pot and jig fisheries. Sixty percent (60%) of the WGOA federal p-cod TAC is
currently allocated to jig and fixed gear (i.e. non-trawl).



The ACR would greatly increase (+67%) and concentrate p-cod catch inside of three PC 23
miles exacerbating concerns for localized depletion of groundfish stocks. Without a 3of9
robust stock assessment and survey program of groundfish stocks inside of three miles,

the BOF should move cautiously with large increases in concentration of groundfish
harvest inside of three miles. Genetic studies of p-cod (Spies 2011) indicate that the p-

cod of WGOA and the Unimak Pass area are one common stock (genetically).

The ACR fails to mention the increase in octopus bycatch that would result from an
increase in p-cod allocation to state pot gear fisheries. Every fishery has bycatch, and the
gear with most octopus bycatch is pot gear. Additionally, the ACR would shift p-cod
catch from observed fisheries to unobserved fisheries. In particular, the BOF should
recognize that the nature of the vessels in the less than 58’ fleet is rapidly changing and
the catch rate and harvesting power of the 58’ fleet has increased considerably. The
increased catch rate will result in shorter derby-style seasons in the GHL fisheries. In the
future, the BOF may have to consider additional measures to regulate the pace of these
fisheries such as pot and trip limits as well consideration of support for limited entry.

Formerly, the 58” Delta was the industry standard for a 58” combination
seine/pot/longline vessel. These vessels were 19 in width and with a gross tonnage of 72
GRT. The new 58’ vessels being built for <58’ pot fisheries are now up to 28.6’ in width
with a gross tonnage of 170 GRT (almost 2.5 X as much volume). These wide-body 58’
vessels can carry more gear and have more than twice the hold capacity of the older
Deltas. The new wide-body 58’ vessels may be the major contributing factor in making
the state GHL fisheries into shortened derby style fisheries. The new wide body 58’
vessels are technologically advanced fishing vessels with large capacities. [For further
discussion of 58’ vessel specifications, see comments on ACR 25 below and attachment].

No unforeseen effect requiring immediate action: The proposer of ACR 24 cites the
NPFMC consideration of GOA rationalization as somehow new and unforeseen.
However, the NPFMC has been working on rationalizing the GOA groundfish fisheries
since 2000. The BOF established a Gulf Rationalization Committee in the early 2000s.

In 2008, the NPFMC has removed latent licenses in the GOA trawl sector and in the
GOA fixed gear p-cod fisheries. In 2009, sector allocations were established in the
federal GOA p-cod fishery. While the NPFMC is currently working on GOA trawl
issues, it is in the discussion paper phase and any additional rationalization efforts in the
GOA could be at least three years (and likely longer) before actual implementation
occurs. This is the likely earliest timetable even if the NPFMC “fast tracked” this issue.

With that timeline, the BOF could take up any related issues in the normal BOF cycle. It
is also premature to take a speculative action as it unknown what options the NPFMC
might select at this juncture. If potential implementation issues arise from pending federal
actions, these issues would be raised at the joint BOF/NPFMC meeting.

Constitutional Issue: The ACR proposer references the Alaska constitution but the
reference is not made in the context of error in regulation, unforeseen effect, or a
conservation concern. The reference to the constitution seems directly related to
allocation which does not meet the ACR criteria. Again, it is premature to react to a
future Council action that is still in the discussion paper phase. No error in any regulation
is cited for considering this ACR.



ACR 25: Increase the Dutch Harbor p-cod GHL from 3% to 6% (Area O). sz293
(o]

The BOF has previously and recently taken action on this issue: The BOF has
previously taken up similar proposals in the course of the normal cycle in 2004 and 2013.
In 2004, the BOF did not adopt the proposal to establish the Area O p-cod fishery stating
“The board discussed the current allocations, other than the jig fishery, are fully
utilized in the federal and parallel fisheries.”

However, less than a year ago, at the Statewide Pacific Cod meeting in October 2013, the
BOF established the new statewater Dutch Harbor p-cod GHL (Area O) in the Bering Sea
at 3% of the combined BS and Al p-cod ABC (which are separate and distinct ABCs).
This resulted in a 2014 GHL of approximately 8103 mt (or 17.9 million pounds). This
ACR seeks to re-visit this allocation out of cycle less than one year from the date when it
was adopted.

ACR is predominately allocative: As the BOF previously recognized, the federal and
state p-cod fisheries of the Bering Sea are fully utilized and fully allocated. Any increase
in an allocation in one area or sector is a re-allocation from another area or sector. An
increase of p-cod GHL for Area O will negatively impact and harm all the participants in
the federal fishery in the Bering Sea (including many Alaskan residents) which includes
pot gear, longline gear, jig gear, and trawl gear. Sixty-two percent (62.2%) of the federal
BSAI p-cod TAC is currently allocated to jig and fixed gear (non-trawl). The participants
in the federal Bering Sea p-cod fishery (including members of the FLC) have significant
investments in vessels, permits, and gear as well as a long term historical dependence on
the p-cod resource.

The primary effect of proposal is allocative. The proposer of the ACR even
acknowledges that is an allocative proposal. The proposer seems to suggest that a
predominately allocative ACR should be accepted if there are allusions to generalized
and unsubstantiated reasons for the allocation.

Increasing the GHL (for whatever purpose) is an exercise in allocation. As a rationale, the
proposer of ACR 25 makes statements that are flawed regarding bycatch (see section
below regarding conservation concerns regarding octopus) as well as an unsubstantiated
reference to “stabilizing local communities™.

Prior to the establishment of the Area O fishery, the vast majority of the p-cod catch from
the federal fishery was landed in Dutch Harbor — and with the creation of the Area O
fishery, these cod are also predominately landed in Dutch Harbor. It is not clear what
stability the ACR refers to from the Area O fishery as that fishery has existed less than
one year and the catch is predominately delivered in the same port (Dutch Harbor). As in
the federal p-cod fishery, participants in the GHL fishery are both local and non-local
vessels.

The ACR states that the Area O fishery relieved pressure on the South Alaska Peninsula
statewater fishery p-cod. This is the fishery the BOF just increased by 20% in 2013 (from
25% to 30%). Additionally, there is considerable movement of p-cod in the Unimak Pass
area and genetic studies (Spies 2011) indicate that the p-cod in Unimak Pass and the
WGOA (and by extension the South Alaska Peninsula) are of one genetic stock so that
increased concentration of harvest in one area may have a deleterious effect on the other.



There is still available harvest for <60’ pot/longline in the federal fishery: There is PC 23
still uncaught TAC and harvest opportunity available for the <60’ fixed gear sector in the'
BSAI federal p-cod fishery. As of 9/23/14, there was 3811 mt (8.4 million pounds) of
uncaught p-cod TAC in the federal fishery for the <60’ pot and hook-and-line sector. And
if the <60 sector did catch the available TAC in the federal fishery, the <60’ sector would
be then be eligible for additional rollovers of uncaught p-cod TAC from other sectors.

NMEFS inseason management makes a determination on rollovers (generally in the fall)
on whether a sector may not catch its allocation based on effort, and then re-distributes
uncaught TAC to sectors that are the most likely to catch the TAC (again based on
effort). However, if there is no effort in the sector, the sector does not receive rollovers.
Ironically, this ACR would reduce the federal p-cod TAC available to participants in the
federal jig and <60 pot and longline sectors as well as other fixed gear sectors. Sixty-two
percent (62.2%) of the federal BSAI p-cod TAC is currently allocated to jig and
fixed gear (non-trawl).

As 0of 9/20/ 2014, the <60 pot and longline sector has caught 8540 mt (71%) in the
federal fishery (out of 12,018 mt). With the new Area O fishery (8103 mt), a total of
20,121 mt (44 million pounds) will have be allocated to the <60’ fixed gear sector in
2014. The result of this ACR (if in effect in 2014) would have resulted in a total
allocation of 28,000 mt to the <60’ sector (16,000 in the GHL statewater and 12,000 mt
in the federal fishery) for a total of 62 million pounds. The statewater GHL fishery will
be caught entirely in the vicinity of Dutch Harbor and Unimak Pass — the areas of the
highest rates of octopus bycatch by the pot cod fishery. As of 9/20/14, 79% of the BSAI
octopus TAC has been caught.

The ACR creates a potential conservation concern that has resulted in previous
closure of the BSAI pot cod fisheries.

Statements in ACR 25 are incorrect regarding bycatch and omit information regarding
octopus bycatch in pot cod fisheries. Every fishery has some type of bycatch and the pot
cod fisheries have the highest amounts of octopus bycatch of any gear type. In 2011, the
TAC for BSAI octopus was reached by August 31 and octopus was put on non-retention
status. When the octopus bycatch reached the Overfishing Level (OFL), the BSAI
directed pot cod fisheries were closed. In 2012, BSAI octopus went on the national list
for “overfishing”.

This is the first and only groundfish stock in the North Pacific under the NPFMC whose
stock status was classified as “overfishing” or “overfished” in the NMFS National Report
on the Status of the Stocks. BSAI Octopus remained on the “overfishing” list for two
years and was just removed from the “overfishing” list on April 29, 2014.

In the BSALI for 2003-09, pot gear accounted for 75% of the bycatch of octopus® and this
proportion has likely increased with the increased proportion of BSAI pot cod harvest.
The increased proportion of BSAI pot cod harvest is solely in the <60’ pot sector in both
the federal fishery and the new Area O fishery. Some of the <60’ p-cod federal fishery
and all of the state GHL fishery is conducted in close proximity to Dutch Harbor and
Unimak Pass by the <60 sector. The 2013 BSAI Octopus SAFE states that the highest
bycatch of octopus is found in the pot cod fisheries in the three statistical areas around

? Figure 18, NPFMC ACL analysis 2010



Unimak Pass.” The ACR would then double the pot cod catch in the Area O fishery - inPC 23
the statistical area with the highest octopus bycatch. 6of9

According to the ADF&G Fishery Management Plan®, “In state waters, ADF&G adopts
NMFS maximum retainable bycatch allowances applicable in the EEZ for species not
actively managed by the State of Alaska.” Octopus is a species that is not actively
managed by the State of Alaska. As of 9/20/14, 79% of the BSAI octopus TAC has
already been caught. In comparison, 71% of the federal <60 pot cod sector allocation has
also been caught. Under current management, a large increase in the pot cod fisheries in
the Unimak Pass could lead to future closures of the BSAI pot cod fisheries inseason due
to increased octopus bycatch.

The ACR references “reduce bycatch”, “less bycatch”, and “minimal bycatch” but
provides no substantiation or information while omitting any reference to octopus
bycatch in the pot cod sector. Additionally, the ACR in part reallocates p-cod TAC from
federal pot and jig fisheries to statewater pot and jig fisheries — so the major change is not
in gear but in further concentration of harvest in Dutch Harbor/Unimak Pass area. 62% of
the federal BSAI p-cod TAC is currently allocated to non-trawl gear. The ACR would
double the amount of the GHL (+100%) and concentrate p-cod catch inside of three miles
exacerbating concerns for localized depletion of groundfish stocks. Without a robust
stock assessment and survey program of groundfish stocks inside of three miles, the BOF
should move cautiously with large increases in concentration of groundfish harvest inside
of three miles. The ACR would shift p-cod catch from observed to unobserved fisheries.

Additionally, there is considerable movement of p-cod in the Unimak Pass area and
genetic studies indicate that the p-cod in Unimak Pass and the WGOA (and by extension
the South Alaska Peninsula) are of one genetic stock so that increased concentration of
harvest in one area may have a deleterious effect on the other. The three identified p-cod
stocks in the BSAI are identified by Spies (2011) as: EBS Pribilof, Aleutian Islands, and
EBS Unimak Pass.

“Samples were taken from spawning fish collected from the western Aleutian Islands east
to Unimak Pass and as far north as the Pribilof Island area. The data provides evidence
for limited connectivity among spawning groups. In particular, there appear to be three
distinct populations among the samples studied; Unimak and Pribilof samples were
distinct from each other and from the Aleutian Island samples. Overall, dispersal appears
to be limited by distance rather than oceanographic features.”

There is no effect on the fishery that was not reasonably unforeseen nor is there any
error in regulation. The ACR suggests that it was unforeseen that the GHL would be
mostly harvested. Like most valuable species that are already fully allocated, it is not
surprising that the p-cod GHL was caught. No one is surprised when a king salmon
allocation is fully caught; or when a halibut or sablefish allocation is fully taken. These
are all valuable species and the expectation is that the target TAC of a fully allocated
species will be caught. The fact that someone catches their allocation of a valuable
species does not mean that is unforeseen or the allocation should be increased. It is
human nature to always want more (hence the three year BOF cycle to consider
allocation issues and not under ACRs).

*P. 1013, 2013 BSAI Octopus SAFE (Stock Assessment and Fishery Evaluation) and p. 16 of the NPFMC
MRA Enforcement Period Discussion Paper, October 2014.
*P. 5, Fishery Management Report No. 14-04.
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Given that the statewater Area O fishery does not require the purchase of a federal LLp’ o

or a state limited entry license (other than a gear card for miscellaneous finfish) and has
no observer requirement, it is not unforeseen that there would be considerable
participation and effort. It is also not surprising that the allocation is caught as there has
been interest expressed regarding limited entry into some GOA statewater p-cod fisheries
which creates an atmosphere of vessels fishing for potential history (in the event of
limited entry).

It is also not unforeseen the allocation might be caught when also considering the change
in the nature of the vessels in the 58’ sector. The type of vessels in the 58 fleet is rapidly
changing and the catch rate and harvesting power of the 58’ fleet has increased
considerably. The increased catch rate will result in shorter seasons in the GHL fisheries
and they will become compressed derby-style fisheries. In the future, the BOF may have
to consider additional measures to regulate the pace of these fisheries such as pot and trip
limits as well consideration of support for limited entry.

Formerly, the aforementioned 58 Delta was the industry standard for a 58 combination
vessel (see table below). The new wide-body 58’vessels can carry more gear and have
more than twice the hold capacity of the older Deltas. The new wide-body 58’ vessels are
the major contributing factor in accelerating the state GHL fisheries into shortened
fisheries. For an idea of just how many of these vessels have been built recently, see
http://www.fredwahlmarine.com/New%20Construction7.html.

If BOF members are familiar with the Deadliest Catch and the BS crabber F/V
Northwestern (125° LOA), the new super-wide 58 vessels being constructed are less
than half the length of the F/V Northwestern but the newer 58’ vessels are wider and
deeper than the F/V Northwestern. The new 58” X 28.6” vessels will have close to the
same gross tonnage of the 125” F/V Northwestern (see table below and attachment).

Table of vessel characteristics (from USCG and CFEC vessel databases)

Vessel Type | LOA Width Depth Gross Tons | Fish Hold
(GRT) (cu. ft.)

F/V 125° 27 10° 194 7500

Northwestern

(BS crabber)

Delta 58’ 19 10° 72 1940

combination

(old)

Delta (wide | 58’ 23’ 11’ 97 2300

body)

FW 22’ wide | 58’ 22.5 11’ 92 2800

FW 26’ wide | 58’ 26’ 13° 131 3300

FW 28’ wide | 58’ 28.6° 13° 170 4080



http://www.fredwahlmarine.com/New%20Construction7.html
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Given these considerations, we ask that the BOF not accept ACRs 24 and 25 as these are"®

ACRs are predominately allocative and do meet the BOF ACR criteria. These allocative
proposals should be taken up within the normal BOF cycle.

Thank you for your consideration in this matter.

Sincerely,

Chad I. See
Executive Director
Freezer Longline Coalition

Attachment
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Alaska Department of Fish andrGame
Board of Fish¥ries

P.O. Box 115526

Juneau, AK 99811-5526

(907) 465-4110

www.adfg.alaska.gov

RE: ACR 22

The proposer of ACR 22, Larry Demmert, requested on his original ACR that the herring pound size
be 20' X 20' X 30' deep. Boards Support staff inadvertently typed in 10' X 20' X 30'".

Please find the correct ACR below:

ACR 22 — Limit the size of a closed herring pound as follows: a closed herring pound shall be a no
more than 20" X 20' X 30" (should be 30") deep (5 AAC 27.130(e)(1)(B)&(C).

CITE THE REGULATION THAT WILL BE CHANGED IF THIS ACR IS HEARD.
S5AAC 27.185.

WHAT IS THE PROBLEM YOU WOULD LIKE THE BOARD TO ADDRESS? STATE IN DETAIL THE
NATURE OF THE CURRENT PROBLEM. The large size herring pounds hold too much fish damaging the resource.

WHAT SOLUTION DO YOU PREFER? Herring pound size shall be a maximum of 20' X 20' X 30 " deep.

STATE IN DETAIL HOW THIS ACR MEETS THE CRITERIA STATED ABOVE.

a) for a fishery conservation purpose or reason: Since the large pounds have been widely
used, the herring resource 1s overharvested.

b) to correct an error in regulation: N/A

c) to correct an effect on a fishery that was unforeseen when a regulation was adopted: N/A

WHAT WILL HAPPEN IF THIS PROBLEM IS NOT SOLVED PRIOR TO THE REGULAR CYCLE? All roe on
kelp areas may be overharvested or damaged.

STATE WHY YOUR ACR IS NOT PREDOMINANTLY ALLOCATIVE. N/A

IF THIS REQUEST IS ALLOCATIVE, STATE THE NEW INFORMATION THAT COMPELS THE BOARD
TO CONSIDER AN ALLOCATIVE PROPOSAL OUTSIDE OF THE REGULAR CYCLE. N/A

STATE YOUR INVOLVEMENT IN THE FISHERY THAT IS THE SUBJECT OF THIS ACR. Fished in fishery
since 1992.

STATE WHETHER THIS ACR HAS BEEN CONSIDERED BEFORE, EITHER AS A PROPOSAL OR AS AN
ACR, AND IF SO, DURING WHICH BOARD OF FISHERIES MEETING. No.

SUBMITTED BY: Larry Demmert


http:www.adfg.alaska.gov

S United States Department of the Interior

U.S. FISH AND WILDLIFE SERVICE
1011 East Tudor Road

IN REPLY REFER TOQ! Anchﬂrage, Alaska 99503-6199
- FWS/08M 14126.C]
0CT 01 20
Mr. Karl Jobnstone, Chair
Alaska Board of Fisheries
Alaska Department of Fish and Game

P.O.Box 115526
Jupeau, Alaska 99811-5526

Dear Chairman Johnstone:

The Alaska Board of Fisheries will consider 27 Agenda Change Requests, among other issues, at its work
session beginning October 15, 2014.

The U.S. Fish and Wildlife Service, Office of Subsistence Management, working with other Federal
agencies, have reviewed these requests and do not believe the decision to accept any of these requests for
out-of-cycle regulatory action will have significant impact on Federal subsistence users or fisheries. If
any of the requests are accepted and assigned to future meeting dates for deliberation, Federal staff’
comments will be submitted for proposals which may result in impacts to Federal subsistence users or
fisheries. During the meeting, we may wish to comment on other agenda items if issues arise, that may
have an impact Federal subsistence users or fisheries.

We appreciate the opportunity to comment on these important regulatory matters, and look forward to
working with the Board of Fisheries and the Alaska Department of Fish and Game on these Agenda

Change Requests should they be accepted.

Eugene R. Peliola, Ir.

Assistant Regional Director
(0 Cora Campbell, ADF&G Gien Haight, ADF&G, Juneau
Tim Towarak, Chair FSB Lisa Olson, ADF&G, Anchorage
Jeff Regnart, ADF&G, Anchorage Drew Crawford, ADF&G, Anchorage
Hazel Nelson, ADF&G, Anchorage Jennifer Yohas, ADF&G, Fairbanks

Charles Swanton, ADF&G, Juneau Interagency Staff Committes
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September 30, 2014

Alaska Department of Fish and Game
Board Support Section

PO Box 115526

Juneau, Alaska 99811-5526

And
Alaska Board of Fisheries Chairman and members
Good Day to you all,

Welcome back for another cycle of developing regulations for the various fisheries
resources of the State of Alaska. I wish you well and safe travels for this upcoming cycle
of meetings.

I’m going to comment on two items coming before you at your workshop in Juneau in
October.

The first item, ACR 20, asks you to either redo or undo the methodology you passed at
the 2014 Upper Cook Inlet meeting which provides for an orderly closure of the Central
District Commercial Drift Net Fishery. This regulation has only been in effect for one
season and seemed to work well in providing an orderly transition from sockeye harvest
into the potential harvest of pink and chum salmon species. The existing regulations also
worked very well in providing ADF&G with a tool to manage the coho fishery primarily
for the sport and guided sport fisheries, as stated in management plans for Cook Inlet.

I do not feel that ACR 20 meets the criteria mandated for the Board to accept the
proposal as an agenda change and ask that you reject it in this out-of-cycle year for Cook
Inlet issues. The proposers can resubmit the concept in two more years, in cycle, and the
Board can then better deal with the issue, having three years of information and the
broadest possible public input in deliberating the concerns expressed. In fact, this
approach could be applied to all the Cook Inlet commercial fisheries based ACR’s in
front of you — let them come up at an in-cycle meeting.

From reading ADF&G’s RC 2, Staff Comments, it appears I’'m not the only one who
feels these nine ACR’s do not rise to the level of becoming acceptable ACR’s.

The second issue involves the location of the next Upper Cook Inlet (UCI) meeting. I
understand that Kenai/Soldotna would like to host this meeting. The last regulatory
meeting held on the Kenai Peninsula resulted in some ugly situations and required the
police to be called in to maintain order. I know a couple of folks who were present at that
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meeting and were eye-witnesses to the problems. This is not a conducive atmosphere for
developing and implementing what are often controversial fisheries regulations.

I would suggest that the regulatory meeting be held in Anchorage as the best available
“neutral” location with facilities capable of hosting a two-week long board meeting. If
Kenai wants a meeting, hold that year’s workshop meeting there. Folks can still have
access to board members to discuss upcoming proposals and board members can get a
feel whether they would be comfortable having a future regulatory meeting on the Kenai
Peninsula.

If the Board would prefer to hold a meeting of this controversial nature in an area directly
impacted by board actions, then I suggest holding the next meeting in either Palmer or
Wasilla in the Matanuska-Susitna Valley. Our area has NEVER hosted a regularly
scheduled Upper Cook Inlet regulatory meeting. Furthermore, our area currently has the
unwelcome distinction of having eight (8) of the twelve (12) salmon Stocks of Concern
statewide, with several other stocks either eligible or almost so for declaration as Stocks
of Concern. If that “distinction” alone doesn’t qualify us as an affected area, then what
would?

Further, the Anchorage and Valley populations of sport anglers and dipnet permit holders
outnumbers the similar Kenai Peninsula population 4:1; holding a meeting in Anchorage
or the Valley would definitely be in the midst of resource users affected by Board
regulations.

Finally, sport anglers and dipnetters have full-time jobs in order to support themselves.
Their ability to travel a couple of hundred miles, stay in a hotel/motel, and eat out in
order to participate in a Board of Fish meeting is significantly limited. The commercial
fleet, for the most part, doesn’t have this lost-income burden since their income, or the
majority of it, is derived from their seasonal commercial fishing activities. The
commercial representatives can also write off the travel expenses as business related or
have associations willing to underwrite per-diems, where the sport and personal use folks
do not. Holding your meeting in Anchorage allows a large majority of recreational
participants, as well as the commercial permit holders who live elsewhere than the Kenai
Peninsula, to attend and participate. The local commercial folks will attend wherever the
meeting is held.

In summary, I’'m asking the Alaska Board of Fisheries to reject ACR 20 and the other
Cook Inlet ACR’s as not meeting criteria for an out-of-cycle agenda change and that the
Board holds their next UCI meeting in Anchorage.

Thank you,

Howard Delo
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Groundfish Forum PC 28

4241 21* Avenue West, Suite 302 Tort
Seattle, WA 98199

(206) 213-5270 Fax (206) 213-5272

www.groundfishforum.org

September 30, 2014

Mr. Karl Johnstone, Chairman

Alaska Board of Fisheries

Alaska Department of Fish and Game
PO Box 115526

1255 W. 8™ Street

Juneau, AK 99811-5526

Submitted by Fax to Boards Support Section: {907) 465-6094

Re: Agenda Change Request 24, Alaska Board of Fisheries Work Session, October 2014, Juneau, Alaska

Dear Chairman Johnstone,

Groundfish Forum represents 16 trawl catcher-processor (CP} vessels in the Amendment 80 (non-pollock) sector.
Many of our vessels have extensive history in, and dependence on, Gulf of Alaska federal fisheries. We are writing to
request that the Board of Fisheries disapprove ACR 24, which would increase the Western Gulf of Alaska (WGDA)}
Pacific cod GHL from 30% to 50% of the Allowable Biological Catch.

Our comments reflect the concerns contained in the September 29, 2014 letter from Mr. Bruce Weyhrauch on behalf
of the Bering Sea Pot Cooperative relative to ACR 25. Similar to ACR 25, ACR 24 is an out-of-cycle request that does
not address conservation concerns or errors in previous rulemaking, as required in the guidelines for acceptance of an:
ACR contained in SAAC 39.99%(a)(1). It is instead a re-submission of Proposals 18-21 from the Board of Fisheries
October 2013 meeting, which were designed to reallocate Pacific cod from federal fisheries to State fisheries.

The proposer cites halibut bycatch concerns and consideration of a federal catch share program as the justification for3
this ACR. However, since the October 2013 meeting, the only change in the federal fishery has been a 15% decrease i i

the halibut PSC cap for the longline CV and trawl CP and CV sectors'. The proposed catch share program was already
under consideration prior to that meetmg Further, increasing Pacific cod harvest in state waters could raise concerna

about localized depletion and Steller sea lion protections.

In short, ACR 24 is an allocative proposal to transfer fish from participants in the Federal and Parallel Pacific cod
fisheries to participants in the State Water fisheries. It does not meet the Constitutional requirements for an Agenda

Change Request.

Thank you for your consideration.

C. T Weelle,
Chris Woodley d’

Executive Director

Amendmem 95 to the Gulf of Alaska Fisheries Management Plan, approved by the North Paclifie Fishery Management
Council in June of 2012 and implemented in the 2014 specifications for the Gulf of Alaska. Final Rule at 79FR 9625 February

20, 2014,
* North Pacific Fishery Council motion on Gulf of Alaska Trawl Bycatch Management, October 5, 2013 and previous.
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October 1, 2014

Mr. Karl Johnstone, Chairman
Alaska Board of Fisheries
P.0. Box 115526

Juneau, AK 99811

RE: ACR25
Dear Chairman Johnstone and Members of the Board of Fisheries,

On behalf of the members of United Catcher Boats (UCB), we request the Board of
Fisheries to reject ACR 25 for the following reasons.

First, ACR 25 does not meet the standards of 5 AAC 39.999 that must be met in
order for the Board of Fisheries to approve of an out-of-cycle proposal request. This
regulation requires an ACR proposal be for: 1) a fishery conservation purpose or
reason; or 2} to correct an error in a regulation,

Regarding conservation, the Bering Sea Pacific Cod stock is very robust and in
excellent condition. The North Pacific Fishery Management Council’s Groundfish
Plan Team just met last week and reviewed the preliminary groundfish survey
results. The latest trawl survey for Bering Sea P. cod indicate an increase in
abundance of this stock of fish relative to previous year’s surveys.

Regarding an error in a regulation, there is no error in the regulations that
implemented the Board of Fisheries recommendation from last year to establish the

new Area O State water P. cod fishery.

This proposal is a simple allocation battle proposal, nothing more, nothing less.
There is no new information other than what has presented at last year’s Board of
Fisheries meeting (October 2013) to inform the Board of Fisheries of any new
developments. Because the federal Bering Sea P. cod fishery is a fully utilized and
allocated fishery, establishing a new State water fishery in the Bering Sea is just a re-
allocation from the historic federal fishery.

4005 20th Ave. W - Suite 116, Fisherman’s Terminal ¢ Seattle, WA 98199 « Tel, (206) 282-2599 « Fax (206) 282-2414




rrom. 1J7vlicula U1, Vo nofV FoUUL/Ule

PC 29
20f2

The newly established Area O P. Cod GHL fishery has experienced just one season of
a fishery. The ADF&G groundfish managers and the NMFS assessment biologists
will need a number of years of fishery effort and data in this new State water fishery
to be able to fully understand the biological and economic impacts of establishing
new effort and fishery removals from the near-shore range of the Bering Sea P. Cod

stock.

The members of United Catcher Boats have been historically dependant on the
Bering Sea P. Cod fishery for the past four decades. Currently, there are
approximately 110 trawl catcher vessels that participate in the Bering Sea catcher
vesse] trawl fisheries, of which about half participate in the federal BSAI P. cod trawl
fishery. This ACR proposal and the original proposal to establish a Bering Sea State
water GHL fishery both have negative effects on our member’s fishing operations. If
the Board of Fisheries is intent on knowing more about the effects of the
establishment of the new Area O P. Cod fishery, then we suggest you have staff
provide you with an economic analysis of the loss of over 8,000 metric tons of P. cod
to the historic participants in the Bering Sea cod fishery. We also suggest you task
the ADF&G or NMFS biologists with analyzing the effects of disproportionate near-
shore harvest of P. cod, a stock of fish that exhibit quite a large migration range over
the Eastern Bering Sea shelf.

We appreciate your consideration of our comments on this issue, and I plan to be
available at the upcoming Board of Fisheries work session in Juneau if you would
like additional information.

Sincerely,

Kot o

Brent Paine



PC 30
Submitted By 10f1
Alex Hills
Submited On
9/25/2014 8:15:22 AM
Affiliation

I request that you take no action on ACR 20, which requests changes be made to the Central District Commercial Drift Net Fishery. In my
opinion, ACR 20 does not meet the criteria mandated for the Board to accept the proposal. | make this comment in light of the positive
effect the management changes made at the last Board Meeting have had on Northern District Salmon runs, and | support the continued
gathering of information prior to the 2017 UCI BOF Meeting.
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Submitted By 10f1

Andrew Wilder
Submited On

9/29/2014 8:45:56 PM
Affiliation

Dear Mr. Chairman:

I support ACR 25 that would increase the area O Bering Sea state water GHL to 6%. The original proposal back in Oct 2013 was for a
stair step approach of 3%, 5%, 7% if the GHL was attained in the prior year. This approach was used for the original state water cod
fisheries that were started in the late 90's. ADFG management did not support more than 3% because 1)They did not think the fleet could
catch the 3% GHL. 2) They thought the fish inside 3 mi. would be small and the processors might not want them. Neither of these
argumements proved to be valid and the fishery was big success.

The pcod TAC is lower than the ABC because of the 2 million metric ton cap in the BSAI, so despite all the opposition from federal
lobbyists no federal fishery gave up any allocation. The under 58' fleet as well as processors in Akutan and Dutch Harbor benefitted from
this new fishery as almost 18 million pounds of cod were processed generating additional tax revenues and jobs. No Halibut or chinook
bycatch was used. This fishery was a great success.

The Board of Fish should increase the GHL and consider expanding area O subdistrict from the Bering Sea Sea Buoy north of False Pass
to Umnak pass.

My boat participated for the third year in the GHL Adak cod fishery last winter. We made a commitment to a new processor in Adak
before the board created the new area O fishery. So even though we fished Bering Sea in January and February, my boat did not
participate in the new area O fishery. We were just recently informed that Adak cod cooperative will not be back to Adak in 2015. This
new information will bring 6 more boats back into the Bering sea Area O and AK peninsula GHL fisheries next season, including my boat.

Again | support ACR 25 and hope the board of fish will too!
Sincerely,

Andrew Wilder F/V Claire Oceana
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Submitted By 10f1

Brent Johnson
Submited On

9/24/2014 6:05:46 AM
Affiliation

Cook Inlet set netter
Phone

(907) 262-4763
Email

ragweb@gci.net
Address

20773 Porcupine Ln
Clam Gulch, Alaska 99568-9706

Chairman Johnstone and Board of Fisheries Members,

Please schedule the 2017 Cook Inlet Board Meeting in the Kenai - Soldotna area. Many of the issues that will be dealt with affect Kenai
Peninsula residents and it would be thoughtful of you to make it convenient for them to give public testimony and participate in committees
and personal discussions with you.

Thank you,

Brent Johnson


mailto:ragweb@gci.net
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Submitted By 10f1
Buck Laukitis
Submited On
10/1/2014 10:10:55 AM
Affiliation
Phone
9072990112
Email
buck.magicfish@gmail.com
Address
59065 Meadow Ln

Homer, Alaska 99603

ACR 26
Dear Mr. Chairman;

I support the board taking up a review of 58 foot vessel length regulations. Although I do not support the proposer's conclusions in ACR 26,
I believe there is enough confusion about regulations regarding vessel length, that they should be examined. | believe the problem is that
there is no definition of "anchor roller" in regulation. If "anchor roller" as pertaining to 58 foot regulations was defined it would clear up a lot
of confusion.

In a September 2014 McDowell Group report on the Alaska Maritime Industry there are approximately 892 vessels in the 50-60 foot length range. | estimate over 100
"58 footers" are 58 feet plus an anchor roller. Some of these vessels built by reputable boat builders have fished in Alaska salmon fisheries every year since 1981.
Some are new construction built in the last few years by reputable boat builders. What extends beyond 58 feet is cosmetic, has no buoyancy, can be easily
removed by bolts, and does not provide any competitive advantage as fish hold or water tank, etc. There are USCG, federal, American Bureau of Shippiing, etc LOA
(length owerall) definitions that could all be used. The state has a definition in regulation about length — specifically in Bristol Bay for the 32 foot limit (which excludes
anchor roller, but doesn't address "swim steps") and for the 58 foot limit which allows anchor rollers to exceed the 58 foot extremities but does not define what an
anchor roller is. Bulbous bow is somewhat defined and does not count for length.

In some ways this is an established practice and should be left alone, but the proposer of ACR 26 is filing complaints against fishermen for length, and there is no
clear definition. "The natural pointed end of the bow" is the proposers interpretation of the definition. | think we need more clarity in regulation that provides for
existing practices.

Sincerely,

Buck Laukitis


mailto:buck.magicfish@gmail.com
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Submitted By 10f1
Buck Laukitis
Submited On
9/21/2014 4:51:02 PM
Affiliation
Phone
907-299-0112
Email
buck.magicfish@gmail.com
Address
59065 Meadow Ln

Homer, Alaska 99603
Dear Mr. Chairman;

I support ACR 25 that increases the Area O Bering Sea state water cod allocation to 6%. When the regulation was adopted the public had
proposals in that would have increased allocations from 3%, to 5% to 7%. If the GHL was attained then in the subsequent year the GHL
amount would step up. This was the approach used in the original state watet cod fishery developed in the late 90's. | was told by ADFG
management staff that they did not support any more than 3% for two reasons: they did not think the fleet could catch the GHL in the near
term; and they told me they thought the fish inside 3 miles would be small, and potentially the processors wouldn't want them. Neither of
these proved to be true, and this new fishery was a success.

Remember that this fishery was not allocative despite all of the opposition from federal lobbyists. The pcod TAC is lower than the ABC
because of the 2 million metric ton cap in the BSAI, so no federal fishery gave up any alllocation. The state water under-58 foot fishermen
benefitted from this new fishery. Almost 18 million pounds of cod were caught and processed in Dutch Harbor and Akutan generating
additional tax revenues. No halibut or chinook bycatch was used. There are complications in many state water fisheries, but this is a
straightforward beneficial success story. The state needs more of these.

The Board of Fish should increase the GHL and consider expanding the Area O subdistrict from the Bering Sea Sea Buoy north of False
Pass to Umnak Pass.

My boat participated for the third year in the GHL cod fishery around Adak last winter. We had made a committment to the new processor
before the board action creating the new fishery, so we did not participate in the new Area O fishery even though we were fishing right
there in January and early February during the federal cod season. Adak Cod Coop told us this past week that we would not have a
market in Adak because they would not be opening in 2015. That will bring three to six boats (including our boat) into the Area O or Ak
Pen cod GHL fisheries next season. Again this is new information and another reason to consider managing more of the states resources
for the benefit of state residents.

Sincerely,

Buck Laukitis
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Submitted By 10f1
Christopher Johnson
Submited On
9/24/2014 11:03:18 AM
Affiliation

Phone
940-435-5783
Email
christopher_johnson@mac.com
Address
2122 Foxcroft Cir
Denton, Texas 76209

The Board of Fisheries has not met in Soldotna since 1999. | would propose Soldotna as the site of the 2017 Cook Inlet meeting.


mailto:christopher_johnson@mac.com
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Submitted By 10f1
Deana Moore
Submited On
9/26/2014 9:17:08 AM
Affiliation
GPCC

Please consider the 2017 Upper Cook Inlet Board of Fisheries Meeting being held in Anchorage and not moved to Kenai. We need the
discussion to remain on neutral ground and feel Anchorage is the appropriate location.

Thank you!
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Submitted By 10f1

Dwight Kramer
Submited On

9/19/2014 3:55:01 PM
Affiliation

Self

Phone

907-283-1054
Email

dwimar@agci.net
Address

230 N Fern St.

Kenai, Alaska 99611

~~Dear BOF Board Members,

I would like to take this opportunity to provide comment on your upcoming discussions and decision on the location for the 2017 UCI BOF
meeting.

Throughout the 2014 UCI BOF meeting | continually requested various board members to evaluate the attending audience to get a sense
of where the attending participants were from. It was very obvious that after the public testimony portion of the meeting almost all in
attendance were from the Kenai Peninsula area. This only makes sense because 85% of the nearly 300 proposals are for the Kenai and
Kasilof rivers or immediate offshore waters. These are the people that have the most involvement in the issues at hand in UCI fishery
decisions.

What doesn’t make any sense is that none of these meetings have been held in the Kenai / Soldotna area for nearly 20 years. Please ask

yourself how you would like it if meetings for Kodiak, Bristol Bay, Fairbanks or the AYK were always held in Anchorage because a minority
of power players want it that way so that they can have a better chance at controlling the outcome if local participation is minimized by time
and travel expenses necessary to attend.

The BOF has a mandate to try to hold their meetings closest to the fisheries involved in these critical meetings. By the sheer volume of
proposals related to the Kenai Peninsula waters it would infer that the Kenai / Soldotna area should be an obvious location for this
meeting.

Our organization, Kenai Area Fisherman’s coalition (KAFC), represents private, mom and pop, anglers. Private anglers do not have any
commercial interest or concerns in the outcome of these meetings so the financial burdens to attend an Anchorage meeting makes it
financially impossible to attend. At the 2014 meeting, Chairman Johnstone, eluded to the fact that people who filed proposals should be
present to defend them. That is financially impractical for private anglers from the Kenai area when the meeting is held in Anchorage.

I hope all of you will understand that a private angler is different from a guide or a commercial fisherman in that they do not have any
financial gain in the outcome of their proposals, so for them to come to Anchorage to give 3 minutes of testimony and stay around for 4-5
days to serve in the committee process would cost them between 500 — 1,000 dollars. | hope you can see by this example why private
anglers from the Kenai area are largely excluded from the process when the meeting is held in Anchorage.

Last year it cost our organization about $2,600 for two of us to attend the meeting in its entirety. Roughly 95% of the attending audience on
any given day after public testimony was from the Kenai area so you can imagine the total financial burden on Kenai area individuals and
organizations. It has been mentioned in the past that Anchorage is a good central location but central for who? It's a simple fact that
Anchorage and MATSU folks simply don't attend these meetings very much.

KAFC has offered a solution to this problem and that is to have alternating meetings between the Kenai / Soldotna area and the
Anchorage / MATSU area. We think this is a fair and equitable solution for all concerned with UCI Fishery issues and one that should be
adopted by the board.

There is also a stigma, that because of one isolated incident at the 1999 Soldotna meeting, this area is not a safe place to hold these
meetings. | hope that concern has been put to rest over the years. The BOF recently held the 2013 King Salmon Task Force meetings here
over several timeframes without incident. Throughout these meetings the panel and the audience conducted themselves in a friendly and
respectful manner. It should be considered that a UCI BOF meeting in this area would be no different.

Thank you for your time and consideration in this matter.
Respectfully Submitted,

Dwight Kramer
Kanai
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BEACHM FISHERY
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9072623233
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beachmfishery@alaska.net
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PO Box 39
Kasilof, Alaska 99610

It has been many years since the BOF has held a meeting on the Kenai Peninsula. |would like to respectfully request that you would
please hold the 2017 meeting here again.

Thank you for your consideration
Sincerely,

LizChase
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GARYHOLLIER
Submited On
9/30/2014 9:48:31 AM
Affiliation
NORTH-K BEACH SETNETTER

Dear Members of the Alaska Board of Fish,
Iwould like to address the ACR's concerning Upper Cook Inlet, that are to be considered in October 2014.
Ifel the ACR 17, is the only one that meets the criteria, and should be considered.

Iam opposed to all other ACR's. Specifically ACR 13, which asks for a 1/2 mile fishery in the Kasilof section during times of conservation
due to low King Salmon returns to the Kenai Rlver.

ACR 13 is to be used when the Kaslof River Special Harvest Area (KRSHA) is open.

The first time the 1/2 mile fishery in the Kasilof section was used was in 1985. The KSRHA, and its regulations went into effect in Cook
Inlet in 1986. Staff from ADF&G has stated that the KRSHA is a "...clean..." fishery and in Staff comments states "... use of the KRSA was
an important tool..."

The KRSHA originally went on into regulation:
1. To help harvest large returns of sockeye to the Kasilof River.
2. lt was also benifical to harvest Kasilof sockeye, when the lower end of the Kenai River sockeye goal might not be met.

3. ltalso is a very important tool to help achieve the minimum Late-Run Kenai River King Salmon (LRKRKS) goal, while harvesting Kasilof
sockeye.

Fishing 37 miles of beach out to 1/2 mile would harvest more Kenai River King Salmon than what was harveted in the KRSHA.

If this ACR was to be supported by the BOF and passed, there is no doubt in my mind that the minimum goal of LRKRKS would not have
been metin2014.

Thank you,

Gary L. Hollier

Kenai, Ak.
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9076316033
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gjsandone@gci.net
Address
4950 W Clayton St
Wasilla, Alaska 99623

Agenda Change Request 12
Problem:

In December 2012 the Alaska Board of Fisheries (BOF) established a committee to oversee the analysis of optimum escapement goals
(OEGs) for Bristol Bay sockeye salmon. Additionally, at that time, ADF&G agreed to postpone the implementation of recommended
Biological Escapement Goals (BEGs) for six sockeye stocks until the 2015 season, pending the results from an the sockeye salmon OEG
analysis. Results from this committee are expected prior to the 2015 fishing season. Further, the BOF agreed to receive input from the
commercial fishing industry to evaluate escapement goals before the 2015 fishing season. We believe that the BOF intended to
deliberate on an out-of-cycle OEGs proposal based on the results from the BOF-sanctioned OEG committee prior to the 2015 salmon
season.

In order for the BOF to deliberate on a proposal prior to the 2015 salmon season an out-of-cycle proposal needs to be created so that
public notice can be given to satisfy due process. If an out-of-cycle proposal is not created then the ADF&G escapement goals will be
implemented for the six sockeye salmon stocks for the 2015 season.

Solution:

This agenda change is not simply requesting to update the BOF on progress made by industry on evaluation of OEGs, as ADF&G states
in their response to this ACR. The proposer is specifically asking the BOF to adopt an OEG for some of the river systems in Bristol Bay or
make regulation changes to give ADF&G guidance in managing for escapement goals based on the findings of the committee the BOF
sanctioned in December 2012.

In order for the BOF to deliberate on the recommended OEGs, an out-of-cycle needs to be created. The BOF can accept ACR 12 and,
thereby, generate a proposal that could be heard at a regularly scheduled BOF meeting prior to the 2015 season. Also, the BOF could
generate their own out-of-cycle proposal, based on the action taken by the BOF in 2012 when they established the OEG committee and
their agreement to receive input from the commercial fishing industry to evaluate escapement goals prior to the 2015 fishing season.

Regardless of the process, we support creation of an out-of-cycle proposal for BOF deliberation to establish Bristol Bay sockeye salmon
OEGs based on the results from the OEG committee. Therefore, we support ACR 12. Because the results from the OEG committee may
not be available to the BOF prior to the October 15-16 BOF work session, we view this out-of-cycle OEG proposal as a placeholder for
BOF deliberations on this subject.
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Gene J Sandone
Submited On
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Fishery Consultant for Bristol Bay Economic Development Corporation (BBEDC)

Phone
9076316033
Email
gjsandone@gci.net
Address
4950 W Clayton St
Wasilla , Alaska 99623

Agenda Change Request (ACR) 11
Change the Naknek-Kvichak District boundary line at Graveyard Point to include two historically fished set net sites (5AAC. 06.350).
Problem:

Two set net sites, previously within the commercial fishing area within the Naknek-Kvichak District and fished by a long-time Bristol Bay
commercial fishing family since 1954 and 1980, have been either partially or totally included in closed waters within the Naknek-Kvichak
District, respectively. We believe that these sites were inadvertently excluded from the commercial fishing area by the Alaska Board of
Fisheries (BOF) when the boundary definition method was changed in 2001. Note that boundary definition of closed waters included
language referring to ‘in 1980... a line from Graveyard Point...”;in 1992 “...a line bet een ADF&G regulatory markers located near
Graveyard Point at Loran C coordinates...”; and in 2001 “..a line from an ADF&G regulatory marker located at 58° 52.07°N. lat., 157°
00.89 W. long. near Graveyard Point...”. Accordingly, the family who have historically fished these sites are now prohibited from fishing
these sites because of this unforeseen result of the change in definition of the Naknek-Kvichak District boundary to GPS coordinates.

Solution:

ACR 11 seeks to amend the Global Positioning System (GPS) contained in 5 AAC 06.350 (b)(1) closed waters, so that the new GPS
coordinates correspond to the historical location of the upper Graveyard Point marker as defined in the 1980 boundary definition. This
change will probably factor in the significant shoreline erosion that is and has been occurring. In their response to this ACR, ADF&G state,
“The intent as not to change the location of the boundary line; ho ever changes in ho the boundary line is defined unintentionally
resulted in changing the location of the boundary line”. We believe that the current boundary should more nearly reflect the boundary line,
as defined in 1980, and totally include these specific set net sites in the commercial fishing district. Therefore, we support ACR 11.
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P.O.Box 877944
Wasilla, Alaska 99687

Dear Board of Fish Members, September 9, 2014

I would like to express my delight in the successful outcome of this fishing season due to the wise decisions of last winter's Upper Cook
Inlet Board of Fisheries meeting in Anchorage.

Numbers don'tlie and the fact is in the weir count. Over 23,000 Coho salmon passed through to their spawning grounds on the Little
Susitna River this past summer. Last year there were approximately 13,000 that passed through the weir.

As a resident of this great state for the past 35 years and now representing the senior populace on a set income, my husband and | were
able to lighten the financial burden on the grocery budget by harvesting food for our freezer to assist us in getting through the winter with a
healthful diet of Coho salmon.

As grandparents, we were able to pass on the joy of fishing to our six year old granddaughter as we watched her catch her first and
second Coho salmon. To share and teach the grandchildren about nature and the wilderness is an important legacy we should all be
taking time to do before they are lost and completely consumed by technology of personal use devices.

Sport fishing has a positive effect on our local tourism industry. We had family from out of state visit this past summer. They not only had a
successful once in a life time experience with a local river guide service, they purchased groceries, ate at our local restaurants, did some
local sight- seeing, visited some local points of interest with local businesses.

Thank you again, for making the important decisions you made at your last meeting. It has already made a big difference in one season. |
look forward to the years ahead of balance that you have brought back to our rivers and communities.

Lastly, | ask that you bring your next Board of Fish meeting to the Mat-Su Valley. It has been held in Anchorage and the Kenai Peninsula. |
know the Valley community would appreciate the opportunity to host the Board.

Respectiully,

Joan C. Nininger
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Kenneth Tarbox
Submited On
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Phone
9072627767
Email
tarbox@ptialaska.net
Address
33270 Community College Drive
Soldotna, Alaska 99669

I am writing to support the next regular cycle Upper Cook Inlet salmon meeting be held in Soldotna/Kenai Alaska.

Having attended numerous UCI Board meetings it is obvious that those with the political and financial resources have greater participation
and therefore influence on the Board decisions. As a private citizen, who is not affiliated with any user group, the cost of attending a
meeting is prohibitive. While one could drive 300 miles round trip to Anchorage to give 3 minutes of testimony we all know that the real
decisions happen in committee work and in the hall ways. For some, in the bar at the Captain Cook Hotel. To participate at that level
would require an expenditure of over a thousand dollars for a private citizen from Soldotna.

Therefore, in the interest of fairness it seems only logical that the playing field would be more level if once every decade a meeting was
held in the Kenai/Soldotna area. Residents of Mat/Su only drive 120 miles round trip and can stay at home at night. Anchorage residents
travel a few miles and stay in their home at night. One would think that at least one meeting outside Anchorage would be appropriate
given that most proposals deal with the Kenai Peninsula Fisheries.

But given the political power of Kenai Sport Fishing and various guide organizations to stifle local input | am not counting on a favorable
decision. I'hope you prove me wrong.
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Ralph Renzi
Submited On
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Phone
907-354-2886
Email
ralph@morningshire.com
Address
2640 N. Hematite Dr.
Wasilla, Alaska 99654

Regarding the 2017 Upper Coi BOF Meeting: | would request the above meeting be held in Anchorage rather than in Kenai. Anchorage is
centrally located in AK and allows convenient access to all parties. The public would be afforded easy access to the proceedings. Moving
the meeting to Kenai would, in effect, reduce the transparency of the process. Please keep the meeting in Anchorage.
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Robert Toll
Submited On
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Affiliation

Cook Inlet east side setnet

Phone

907-262-7050
Email

btoll@alaska.net
Address

PO Box 96

Kasilof, Alaska 99610

I'm requesting that the Alaska Board of Fisheries discuss holding the scheduled 2017 Cook Inlet meetings on the Kenai Peninsula. This
would make it easier for locals to attend the meetings and participate in the process. The Kenai and Kasilof river management plans affect
us locally as commercial fishermen, sports fishermen, personal use fishernen, commercial guides/clents, business owners, land owners
and participants in educational fisheries. Proposals that relate to this area will consume the bulk of the Board's time and energy during the
2017 meetings. Please consider having these meetings in the Kenai/Soldotna area.
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Dear Member of the Board of Fisheries,

PC 46
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| strongly oppose the Agenda Change Request ACR 20, regarding making specific changes to the Central District Management Plan. For
the first time in years we have finally had a decent return of Coho salmon to the Mat Valley streams. This illustrates that the changes made
at the last BOF meetings are working. | remind you that the managment plan specifically states that Fish and Game is to manage the Coho
runs primarily for sports and guided sports anglers of Cook Inlet. This planis now working and doesn't need any tinkering.

Secondly, | believe it's very important that the BOF continue to hold it's regulatory meeting in Anchorage, the best neutral place for this
meeting, and not on the Kenai Peninsula which will have a built in bias for local commercial fishermen. Further, the extended travel

distance will make it very difficult for some folks to attend.

Respectiully,

Terry Nininger
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It has been brought to my attention that there is an effort to move the UCI board of fisheries meeting from it's scheduled place of meeting to
the Kenai/Soldotna area. | oppose moving the venue for this important meeting. Anchorage represents the closest area for all interested
parties for this meeting with the largest diversity of different user groups. Moving the venue too far north or south from this venue unfairly
tips the scales in either direction. A "middle ground" is more representative of a broader spectrum of interests for these fisheries issues.

Thanks,

Stephen Bartelli
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October 1, 2014

Board Support

Department of Fish & Game

Chair Johnstone and Board Members,

My name is Christine Brandt and | am the composer of ACR 13 and 15, My family has commercial setnet
in the Kasilof District for over 40 years and we are now a 4 generation setnet family.

| would like to address ACR 13, SAAC 21.364. Kasilof River Management Plan. (a) This management plan
governs the harvest of the Kasilof River salmon excess to spawning escapement needs. It is the intent of
the Board of Fisheries that Kasilof River salmon be harvested in the fisheries that have historically
harvested them, including the methods, means, times and locations of those fisheries. Openings in the
areas historically fished must be consistent with escapement objectives for upper Cook Inlet salmon and
with the Upper Cook Inlet Salmon Management Plan {5 AAC 21.363).

The Kasilof River Special Harvest Area (KRSHA) is not a historical fishery.

(f)... it is the intent of the Board of Fisheries (board) that the KRSHA should rarely if ever, be opened
under this subsection and only for conservation reasons. Before the commissioner opens the KRSHA, it
is the Board's intent that additional fishing time be allowed in the remainder of the Kasilof Section first,
and secondly that the mandatory closures specified in regulation be reduced in durstion if necessary to
meet the escapement goals contained within this and other management plans.

The only conservation referred to in this plan ({c){3)) is if the Kenai and East Forelands Section
are not open for the fishing period; if the commissioner determines that further restrictions are
necessary to aid in achieving the lower end of the Kenai River escapement goal, SAAC 21.360
Kenai River Late-Run Sockeye Salmon Management Plan. (¢)

Should rarely if ever, be used. The Department has used this as the only tool for harvesting
Kasilof River sockeye when the upper end of the escapement goal is going to be exceeded. The
% mile or the 600 ft. fishery should have been utilized to the fullest extent during the 2014
season. It was not, 17 days of fishing in the KRSHA. These openings had a negative impact on the
historical fishery in 2014, as well as, negatively impacting the personal use and inriver fisheries,
and migration of Kasilof River king salmon. -

The Department has grossly reallocated Kastiof sockeye salmon to a very small percentage of
ESSN commercial fishermen.

The KRSHA is a disruptive and disorderly fishery, closing off the river by gear being set net to net
1200 ft. and drift gillnets out to 1 mile, do not let any escapement of sockeye for personal use or
inriver fishermen the opportunity to harvest and does not allow for kings to migrate into the
river to spawn.
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in the historical harvest areas net are set 600 ft from each other and drifters are not allowed to
corme into the area. In the KRSHA there is no distance between nets and drifters are allowed to
cross setnet gear creating a disruptive and contentious fishery, in 2014 lines (gear) was cut by
drifters after they crossed them and became entangled.

Using the ) mile or 600 ft. fishery allows for an orderly and effective fishery for all users. It
allows for fish to migrate into the river and be harvested or for kings to spawn.

During the 2014 UCI BOF meeting and petition hearings the BOF reiterated that the Department couid
go outside of the plan when sockeye goals were going to be exceeded. The Kasilof River has over
escaped in 2013 by 150,000 and 2014 by 100,000. The % mile fishery catches the equivalent number of
sockeye as the KRSHA but with less time in the water, allowing kings to make their way to the spawning
grounds in either system. Whether in the KRSHA or the % mile fishery Kenai and Kasilof king salmon will
be caught but not targeted.

ACR 15 addresses the hours during king conservation in which the ESSN fishery is opened, again a
contentious regulation. Which stock is more important? | believe that all stocks are important and that
each system shouid be managed separately and biological, this cannot be accomplished when the Kenai
has not met their goal and the Kasilof is over escaping theirs. A separation of hours should be used so
area managers ¢an manage Individual systems, more so on the 1.2 hours than on the 36 hours. An
allowance of a 12 hour period for each area when the goals for sockeye are going t¢ be exceeded should
be included in the Kenai River Late-Run King Salmon Management Plan.

| believe these ACR's have merit 10 be readdressed, after this season there were unforeseen
circumstances that came to light in management of a diverse area.

I will be present at the worksession in Juneau, October 15 and 16. } will also have photos of the KRSHA
north line fishing area and photos of our area during an opening showing how far the heach goes out on
a high tide. The photos are also indications how reduced our gear is on these tides.

Thank you for your time.

Christine Brandt

(957) 252~ /980
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October 1, 2014

Mr. Chairman and Members of the Alaska Board of Fisheries:

The Aleutian Pribilof Island Community Development Association (APICDA) appreciates the
opportunity to comment on the proposed Agenda Change Requests. APICDA works in partnership with
six remote coastal communities to increase their long term sustainability through the development of
fisheries related economic opportunities and social programs.

APICDA supports ACR 25 which would increase the GHL in area O from 3% to 6%. We believe that an
increase to state quota in this new fishery is justified as it would provide significant and immediate
benefits to fisheries dependent communities with minimal impact to federal participants. We
respectfully urge the board to consider the proposal before the next statewide pacific cod review process
due to unforeseen effects on the fishery when it was adopted.

The Board established the area O fishery at a conservative 3 % last fall because the level of effort for
this new fishery was uncertain. However, in its first year nearly all of the 18 million pounds of GHL
was harvested and there was broad participation from local fishers. During the 2013 Statewide Pacific
Cod meetings the board discussed using a stepped up approach to allow for more information about
effort and resource availability. After this first season, we have witnessed a significant success and clear
opportunity to expand the state water P Cod fishery in the Bering Sea.

There was also concern from some agency staff that the cod fish within three miles would be of smaller
size and less marketable. This appeared not to be the case and the landings provided new and important
tax revenue to Aleutian communities and the Borough.

Additionally, the plant in Adak will not be processing P. Cod in 2015. This will decrease Alaska benefits
from shore-side deliveries of P. Cod in the west and will likely translate into escalated effort from the
small boat pot cod fleet in area O, further justifying an increase to the GHL.

We believe that the expansion of this fishery would result in substantial benefits to the APICDA
communities of Akutan and False Pass and their local fish processing investments. Access to more state
water cod would allow for year round processing in False Pass, which is a key component to achieving
stable economies in the region. Furthermore, evaluating an area line adjustment to the Sea Buoy north
of False Pass may expand access for fishers based in False Pass.
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We commend the Board of Fish for its previous support in the creation of a state water Bering Sea P.
Cod fishery and ask that you to consider an expansion of the GHL and an area line adjustment closer to
False Pass during your upcoming ACR process.

Sincerely,

Larry Cotter
Chief Executive Officer, APICDA
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Greg Shepard
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Greg@AKHomeSeller.com
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320 South Megan Way
Palmer, Alaska 99645

To whom it may concern:

2014 marked a significant change in the way that state manages it's salmon resource by changing the way that commercial fisheries run
their nets. The purpose of this change was to allow for a greater number of fish to make it through the Cook Inlet in order to return to their
native rivers by which to increase natural reproduction and to allow for a more productive sport fishery season.

By all counts the changes were positive in accomplishing those goals. Understandably, this has caused a highly contested change and
this is going to continue to be a highly debated topic for the next couple of years.

Knowing that having a productive sport fishery in the Matsu is a benefit for those of us that live here, as well as the thousands of anglers
from all over the world that come to Alaska each year, it's important that we continue to monitor the runs to see if these changes are
accomplishing their intended purpose. Alaska tourism is once again on the rise, and we in the Matsu wish to continue to be a part of the
growth of the state's tourism industry and to play a larger part in the sport fishing industry.

Understandably, there must be a balance that is acceptable to not only the sport fisherman, but the commercial fisherman as well. I'm not
of a mind that it's one way or another...but am hoping that we can find the middle ground where we all can take part in the resource.

In under 3 years, the board will once again meet to determine what the next move should be. By moving the meetings to the Kenai
Borough, it is likely that the response may fall more in favor of the commercial fisheries and result in an attempt to do away with the
changes that were achieved earlier this year. Conversely, holding the meeting in the Matsu would likely result in the scales being tipped
more toward the sport fishery's interests.

By continuing to hold the meeting in Anchorage as it was this spring, it is likely that the greatest number of people can share their opinions
and will represent the largest cross sampling of Alaska's residents to determine how best to manage the resource.

Although I wasn't able to get out and fish this year, the reports were much more favorable for those that did in the Matsu. Given that many
of the people that move to the Matsu do so to take advantage of the natural beauty of our area and to be able to productively fish for
salmon without having to fly to other parts of the state in order to catch fish that are a resource for all Alaskans...not just one fishery over
another.

We have the benefit of watching the results over the next 2 runs to determine if these efforts were successful, and | am hopeful that with
more fish returning to their native rivers to spawn, that the overall numbers of fish that make their way up the Cook Inlet in the future will
dramatically increase allowing both the commercial and sport fisheries even greater success.

Thank you for your consideration,

Greg Shepard
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October 1st, 2014

Alaska Department of Fish and Game
Board Support Section

PO Box 115526

Juneau, Alaska 99811-5526

and

Alaska Board of Fisheries Chairman and Members

Hello,

| would like to express my support for holding the 2017 Upper Cook Inlet Board of Fisheries Meeting in
Anchorage. It is important that all stake holders have an opportunity to provide input and to accomplish
this the meeting should take place in a neutral location. Aside from being a geographically neutral
location, Anchorage also has numerous options for travel and lodging that are conducive to a meeting of
this size.

Secondly | would like to request that No Action be taken on ACR 20 as it does not meet the criteria
mandated for the Board to accept the Proposal out of cycle.

Respectfully,

Jehnifer Ehmann
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