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A. Project Summary

Applicant Organization: International Pacific Halibut Commission (IPHC).

Project Title: Improving discard mortality rate estimates in the Pacific halibut by integrating
handling practices, physiological condition and post-release survival

S-K Research Priority: The proposed research addresses Priority #3 — “Techniques for
Reducing Bycatch and other Adverse Impacts” by investigating discard mortality in the Pacific
halibut fishery through studies designed to understand the influence of handling practices and
physiological condition of the fish on post-release survival.

Project Location: Gulf of Alaska. IPHC Regulatory Area 3B.
Requested Project PeriodSeptember 1, 2017 — August 31, 2019
Funding Requested$286,121

Name and Title of Principal Investigators:[1] Dr. Josep V. Planas, Biological and Ecosystem
Science Program Head, IPHC (Lead Pl); [2] Dr. Nathan Wolf, Assistant Professor, Alaska
Pacific University; [3] Claude Dykstra, Research Biologist, IPHC; [4] Dr. Tim Loher, Research
Scientist, IPHC; [5] Dr. Bradley Harris, Assistant Professor, Alaska Pacific University.

Collaborating partners: [1] Dr. lan Stewart, Quantitative Scientist, IPHC; [2] Dr. Allan Hicks,
Quantitative Scientist, IPHC.

Species/Resources Addressetihis project addresses the directed Pacific halidiggoglossus
stenolepi¥fishery in the Gulf of Alaska. The results of this project will assist in revising
estimates of discard mortalities and will consequently influence the catch levels of the directed
fishery.

Description of Proposed Activities

The main objectives of this project are to address the important issue of discard mortality rates
(DMRs) of Pacific halibut in the directed and non-directed longline fisheries and to refine current
estimates of post-release survival in incidentally caught Pacific halibut. In order to accomplish
these objectives, the relationship between fish handling practices and fish physical and
physiological condition and survival post-capture as assessed by tagging will be investigated.

The IPHC accounts for all mortalities or removals of Pacific halibut in its assessment of the
stock, including bycatch as well as the incidental mortality from the commercial halibut fisheries
(also known as wastage). Estimates of incidental mortality influence the output of the stock
assessment and, consequently, the catch levels of the directed fishery. Prohibited Species Catch
limits set by the North Pacific Fishery Management Council (NPFMC) requires that all Pacific
halibut caught in non-directed fisheries must be discarded at sea, and these fisheries may be
closed when Pacific halibut catch limits are reached.

The NPFMC has identified DMRs in the Pacific halibut fishery as a research priority. The
proposed project will directly address this recommendation by providing new scientific
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information to improve current estimates of DMRs.

The specific objectives of this project include €aluation of the effects of fish handling
practices on injury levels and their associatiothvlie physiological condition of captured
Pacific halibut, (2) investigations on the effeatdish handling methods and associated injury
level and physiological condition on post-releasevisal, (3) application of electronic

monitoring in associating fish handling methodsuovival in vessels without observer coverage
and (4) development of non-invasive methods fomgjfyang measurable physiological factors
indicative of stress and physiological disturbance.

Anticipated Benefits/Outcomes

This project will help refine current estimatesD#IRs in the directed Pacific halibut fishery by
investigating the relationship between hook releasthods, injury levels, physiological
condition and survival post-release. This projeittdevelop and implement quantitative
measurable factors that are linked to fish handbiragtices and to fish physiological condition
and ultimately to survival in order to improve @mt DMR estimates. In addition, given the
reliance of DMR estimates on observer coverage iiatthe non-halibut fisheries, this project
will pioneer the use and application of electramignitoring to associate fish handling methods
with survival. The proposed research may help obaind reduce incidental mortality and,
consequently, will decrease possibilities for nafidut fishery closures due to exceeded discard
limits.
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B. Project Description

Background

1. Project Goals and Objectives

The proposed research falls within the scopRradrity #3 — Techniques for Reducing

Bycatch and other Adverse ImpactsSpecifically, the proposed research addresseardis
mortality in the Pacific halibut fishery throughudtes designed to understand the influence of
handling practices and physiological conditionta fish on post-release survival.

The IPHC has been responsible for the managemehe dtacific halibutHippoglossus
stenolepi¥ stocks within the Convention waters of the UniBtdtes and Canada for nearly one
hundred years. Information on all halibut removslstegrated by IPHC, providing annual
estimates of total mortality from all sources fisrstock assessment and related analyses.
Bycatch and wastage of Pacific halibut, as defimngthe incidental catch of fish in non-target
fisheries and by the mortality that occurs in tireated fishery (i.e. fish discarded for sublegal
size or for regulatory reasons), respectively,@epnt important sources of mortality that can
result in significant reductions in exploitable lgién the directed fishery. Due to regulatory
requirements, all Pacific halibut that are caughbycatch or that are of sublegal size in the
targeted fishery cannot be retained and must bened to the sea without sustaining additional
injury (Trumble et al., 1993). The entire discagiprocess involves: first, the capture of the fish
(by hooking in case of the longline fishery); sedotie handling of the fish by members of the
fishing boat and; finally, the release of the fiitk into the ocean. Along the discarding
process, Pacific halibut will receive injuries amidl be subjected to a variety of influencing
factors that will affect their survival potentidter release. Individual variability in terms of
survival (or its opposite, mortality) after reledsdhe sea will be expected depending on the
level of injuries and stresses incurred duringdisearding process as well as on the biological
characteristics of the fish (e.g., physiologicah@ition or status). Therefore, an accurate
understanding of the types and relative levelsipiries and stresses that fish are exposed to
during the discarding process in relation to theddgical characteristics of the fish can be
instrumental in helping better estimate the prolaglof survival (or mortality) during the entire
discarding process (Davis, 2002).

Discard mortality rates (DMRSs) are calculated frdata that are collected by observers
regarding the release viability or injury charaistiées of Pacific halibut post-capture and are
used to estimate the percentage of incidentallglegfish that die after release. Currently, post-
capture DMR estimates are based on qualitativesagsnts of the physical condition of the fish
(e.g., minor/moderate/severe/dead for longline)gead have a certain degree of uncertainty
associated with them, which represents a souroeadrtainty in the estimation of total mortality
within current stock assessment models. In pracisgigned DMRs and their uncertainty
translate int@ priori adjustments to expected mortality in each upcomgédy, and to the catch
limits that are thereafter assigned to each hasexgbr. Given current low halibut yields relative
to long-term mean productivity, this potential tartslate uncertainty into catch limit reductions
can place undue hardship on some sector(s) relativthers. Therefore, there is an urgent need
to improve our estimates of DMR as well as to piestrategies to improve survival of
incidentally-caught Pacific halibut after release.
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Following upon initial studies of post-release mbty of longline-caught Pacific halibut in
relation to injury type (Peltonen, 1969), in theld990s the IPHC conducted studies designed
to relate injuries associated with capture everits survival post-release in the Pacific halibut
longline fishery. Kaimmer (1994) reported that shwevival rates of fish caught and subjected to
manual hook removal (i.e. careful shake) were higien fish subjected to automatic hook
removal (i.e. hook stripper), with the latter methpyoducing more severe injuries and resulting
in decreased growth rates in the surviving fisha Bubsequent study, Kaimmer and Trumble
(1998) reported on the survival rate of fish reégaBom the hook by various techniques and
classified under different condition codes accagdmthe extent of the hook removal injuries
and other descriptors of condition (i.e. bleedind gill color, evidence of predation and muscle
tone). The results of that study revealed that tmmicodes closely followed the hook removal
injuries observed in the fish and, importantly ttharvival rates were higher in fish in excellent
condition when compared to fish in the poor anddd=anditions, setting the ground for the use
of condition codes as predictors of survival (Kaiemrand Trumble, 1998). As a result of this
research, current estimates of survival of dischft are based exclusively on visual
assessment of the external condition of individisél, as measured by injury levels, activity,
responsiveness, etc.

It has been well recognized that fish conditioreasments that incorporate additional levels of
information on the physiological characteristicxaptured fish have improved power of
predictability of survival in discarded fish (Day010; ICES, 2014). It is important to indicate,
on one hand, that the physiological condition &f ¢hptured fish may influence their
susceptibility to the stress associated with captund handling events and, hence, their potential
for survival after release. On the other hand edéht capture and handling procedures can elicit
different physiological responses in the fish tpewith the ensuing stress, which may also
influence their survival after release. These tspe&ts are important because they drive most of
the variability that is observed in estimates acdrd survival (ICES, 2014). Therefore, it is
important to measure physiological indicators oés$ and condition in a quantitative manner in
relation to capture and handling events in ordemderstand their influence on survival after
release. Full condition assessments incorporatiygiplogical parameters can then be used as a
predictive tool to estimate discard survival rgtasalternatively DMRS) if properly calibrated

with the results of direct survival or behavioraldies (e.g., tagging and telemetry studies).

Typically, fish condition has been expressed as the relationship betwédewdight (W) and
length (L) under the assumption than heavier frehirmbetter condition (i.e. fitter) than lighter
fish (Bolger and Connolly, 1989). The two most coomhy used condition factor indexes are
Fulton's condition index (K = WA) and the relative condition index (& W/ W; that expresses
measured W in relation to calculat@tfrom a population-derived W-L relationship), witbth
indexes based on weight and length characteri€imsdition factor indices offer the benefit of
being calculated with measures that can be taken five fish and, therefore, are compatible
with subsequent survival studies. A recent studjop@ed at IPHC showed that, ks better
correlated than K with the hepatosomatic index (HiSéd as an indirect estimate of energy
levels in the liver but that requires sacrificitng ffish for its measure) (IPHC report, in
preparation). However, despite their use to irfierdondition of fish, condition factors or HSI do
not provide a direct nor accurate measure of tleeggnlevels present in the fish, which are a
determinant of fitness. The recent developmentdamdonstrated use of a non-invasive device
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("Fatmeter") to measure the fat or energy leveltheffish that is based on microwave
technology and that can be used on live fish (Gncasd Hinch, 2005) has provided the means
to incorporate energy level measurements in fieldiss involving capture, handling and release
of fish. At IPHC, Fatmeter-derived energy levelshe flesh of live adult Pacific halibut have
been positively correlated with,kand HSI determinations (IPHC report, in prepargtio
validating its use in physiological condition deténations in this species. Therefore,
physiological condition of captured and handledfiacorporating stress and disturbance
parameters in the blood, can be measured in aitptavd manner and used to associate capture
and handling events with post-release survival.

It is fair to state that the qualitative tests usedssess the viability of bycatch and sublega si
Pacific halibut are limited in their ability to aoately assess physical and physiological
disturbances in a manner that can predict pos&selsurvival with a reasonable degree of
precision; thereby adding significantly to the unaiaity of total mortality estimates within stock
assessment models. Evaluation of physiologicasstiredicators, such as circulating levels of
stress hormones (e.g., cortisol and catecholansinets as epinephrine and norepinephrine) or
compounds associated with the secondary stressnmasye.g., glucose, sodium, potassium,
lactic acid), offers a potential method by whiclygikal, physiological, and perceived
disturbances associated with catch events cansessed and quantified in individual fish in a
manner that recognizes the systemic nature ofrbistice (Barton 2002). In addition to
providing this integrated quantitative metric, immpement of the current vitality assessment
methods with measurements of stress indicatorspragyde more precise estimates of post-
release survival than the current vitality assesgémmethods alone. Research into the
relationships between the stress response, metahasmoregulation, body condition, the
immune response, growth, and reproductive sucoesvariety of marine and freshwater fish
species (Barton 2002, Jentoft et al. 2005, Haukeand€Buck 2006, Hosoya et al. 2006, Hur et
al. 2007, Fast et al. 2008) has allowed for ina@dasderstanding of the physiological
mechanisms linking stress to decreased physiologimmhphysical performance and,
consequently, the utility of physiological indicedmf the stress response in predicting survival.

Plasma cortisol is the most commonly used strefisator in fish (Bertollo et al. 2010 and
references therein). Presumably, this is due todlagive ease with which plasma samples can
be obtained and the rapid time course of increapéasma concentrations of cortisol following
the induction of a stressor (Haukenes and Buck R@@@wvever, the blood sampling procedure
itself can be a source of stress for subjectsetheresulting in potential increases of plasma
cortisol levels possibly as a result of samplirtfaats (Bertotto et al. 2010). Consequently, the
use of stress indicators, such as cortisol, tousgalprobability of survival in bycatch and
sublegal size halibut may benefit from the develeptof a non-invasive sampling matrix that a)
can provide an accurate indication of the magnitfdbe stress response, b) does not inherently
influence the stress response, and c) can be dppliekly and easily in a field setting. In
particular, skin mucus has great potential as gpagimatrix for stress indicators to evaluate
survival probability in Pacific halibut. Mucus salimg can be conducted quickly and easily in
field settings, and, unlike plasma samples, muangpges can be collected in a relatively non-
invasive fashion; thereby decreasing the likelihobthe sampling procedure influencing the
stress response. In a recent study, Bertotto €2@10) examined cortisol levels in plasma and
mucus from three different fish species (Europesntmssicentrarchus labray common
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carp Cyprinus carpi@, and rainbow trout@ncorhynchus mykigsfollowing the introduction of

a physical stressor. The authors observed significareases in cortisol levels in plasma and
mucus, found a significant correlation in the wtilevels in plasma and mucus, and concluded
that mucus cortisol is a viable candidate for maagustress in fish. To our knowledge, no
previous studies have evaluated the potential tiskio mucus for stress indicator
measurements in Pacific halibut in field or congdlexperimental settings.

In Pacific halibut, limited information is availabtegarding the measurement of physiological
stress indicators in relation to stressful evelnt®ne of the first reported studies, increased
handling time in Pacific halibut was characteribgckelevated plasma levels of potassium,
sodium and glucose (Oddsson et al., 1994). Inea stidy, exposure to air and high
temperatures in 1- and 2-yr-old Pacific halibut weysorted to result in a rapid (within the first
30 min of exposure) elevation of cortisol, glucdsetate, sodium and potassium levels in
plasma (Davis and Schreck, 2005). However, thed®eifailed to observe a correspondence
between the primary and secondary indicators medsanmd mortality rates in captive
experiments (Davis and Schreck, 2005). Importamtbystudies have investigated to date the
effects of capture and handling techniques on pfygical stress indicators and physiological
condition and their relationship with post-releasevival in the field.

The rationale of the proposed research is baséldeonotion that by understanding the
relationship between handling practices, injuryels\and physiological condition, on one hand,
and between these and post-release survival, oothiee hand, estimates of DMR could be
improved. An important underlying topic in this pasal is to better understand how a detailed
assessment of physiological condition prior toastecan improve our estimates of survival after
release. This research will attempt to developiatrdduce quantitative measurable factors that
are linked to fish handling practices, physiologmandition and ultimately survival in order to
improve current DMR estimates.

For the above-stated reasons, ti@n goal of the proposed research isutmderstand the
relationship between fish handling practices amsth fphysical and physiological condition and
survival post-capture as assessed by tagging ierdia better estimate post-release survival in
incidentally-caught Pacific halibut in directed abgicatch longline fisheries

Specific Objectives

1. Evaluation of the effects of hook release techrsqeareful shaking, hook straightening,
gangion cutting and automatic hook stripping) garinlevels and association with the
physiological condition of captured Pacific halibut

2. Investigations on the effects of hook release teples and associated injury levels and
physiological condition on post-release survival.

3. Application of electronic monitoring in associatingok release techniques to survival in
vessels without observer coverage.

4. Development of non-invasive methods for measutiegévels of physiological factors
indicative of stress and physiological disturbance.

Deliverables
1. Injury profile for different hook release techues.
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Physiological assessment of hook release teghgsidish condition index at post-capture.

Assessment of post-release survival in relatbdmook release techniques, associated injury

levels and physiological condition of halibut reded in excellent condition.

4. Assessment of post-release survival in reldtiogize.

5. Electronic monitoring of hook release technigales associated injury levels and projected
survival.

6. Information on stress and physiological distadgindicators in the mucus, a non-invasive
sample that is easy to collect.

7. Establish the basis of a rapid assay for measneof stress and physiological disturbance

indicators in the mucus for its use in the field.

wn

2. Project Impacts

The proposed research, by investigating the relship between hook release methods, injury
levels, physiological condition and survival postease, will helpefine current estimates of
DMRs in the directed Pacific halibut fishery. Giventthige incidental mortality from the
commercial halibut fisheries (also known as wastage bycatch fisheries is included as part of
the total removals that are accounted for in thdQR stock assessment, changes in the
estimates of incidental mortality will influenceetloutput of the stock assessment and,
consequently, the catch levels of the directedefighTherefore, the proposed research can have
a direct impact in improving the socio-economicexdf the directed Pacific halibut fisheries
by directly benefiting fishers. Importantly, thesudts of this project will inform on the handling
techniques that, in relation to the physiologiaadition and size of the fish, will be associated
with thehighest survival rates Thereforepest practicesfor the reduction or control of discard
mortality rates will be able to be developed angleamented. The proposed research may help
control and reduce incidental mortality and, conseqly, will reduce possibilities for fishery
closures due to exceeded discard limits.

3. Evaluation of the Project

The progress and success of the project will béuated continuously against the deliverables
that were described above (Section 1: Project GoadsObjectives) at the bi-annual project
meetings (see Section 7). Importantly, the projglitoe externally monitored and evaluated by
scientific and stakeholder groups that currentlgleate research and management activities of
IPHC: the Scientific Review Board, the Researchisoiy Board and the Management and
Strategy Advisory Board. Meetings with IPHC advisbodies will take place annually. In
addition, evaluation of the progress and succesiseoproject will also be conducted by annual
meetings (to coincide with project meetings) withesy stakeholder groups that represent fishers
and fishing communities that directly or indirectlgpend on the Pacific halibut fishery (e.qg.,
Alaska Longline Fishermen’s Association, North Radtisheries Association, Pacific States
Marine Fisheries Commission; see Letters of SuppBualuation of the scientific merit and
success of the proposed research will also talee plaough the publication of the results in
reputed peer-review journals and in the presemtatidhe results in scientific and fisheries-
related conferences as well as the Electronic Manig Workshop.

Evaluation steps: a) Project confirmation of delaldes; b) Presentation of progress and results
to IPHC advisory bodies; ¢) Presentation of progeesd results to stakeholder groups; d)
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Submission of research articles to peer-reviewddigations; €) Presentation of results in
scientific and fisheries-related conferences.

4. Need for Government Financial Assistance

Although the project provides substantial non-fatieontributions (matching funds), financial
assistance is specifically requested for researtihitees and personnel needs that cannot be
funded otherwise by the participating institutiamshis project. Specifically, federal funding
requested is for survival assessment by taggiegtreinic monitoring, hiring of necessary
additional personnel to conduct field and land-bdassearch, and also for conducting the fish
holding studies and physiological determinations.additional funding has been requested from
other sources. The successful completion of thagept is dependent on the provision of funding
from federal and non-federal (matching) sourcethigsproject falls directly within one of the
priorities of the current Saltonstall-Kennedy Reskd&rogram as well as within the research
priorities of the NPFMC.

5. Federal, State, and Local Government Activitieand Permits.

IPHC conducts extensive field studies in Alaskauatly, abiding by all state, federal, and Coast
Guard requirements. Additionally, all operationdl warry a Letter of Acknowledgement from
NMFS’s Alaska Fisheries Science Center specifihéowork, and incidental bird take permits
from the USFWS. All standard post cruise reportieguirements (research fish landing tickets
etc.) will be observed.

6. Statement of Work.

a) Project Design:

As stated above, the main overarching goal ofréssarch proposal is to understand the
relationship between hook release techniques ahdfiysical and physiological condition with
survival post-capture as assessed by tagging (@lgsecl and 2; Tasks 1 and 2) in order to
better estimate post-release survival of discafiddn the directed Pacific halibut longline
fishery (wastage) and other longline fisheries theidentally catch Pacific halibut. The earliest
studies linking longline injury post-release suatiemployed “J” hooks (Peltonen, 1969) and
studies linking release methods with post-releaséal of Pacific halibut were conducted
using small (13/0) circle hooks (Kaimmer and Truenldl998), both of which are unlike the large
(16/0) circle hooks that comprise roughly 75% & fishing effort applied in the directed Pacific
halibut longline fisheries. Furthermore, physiotmdistress and disturbance indicators have not
been measured and quantified previously in relataelease methods, hook injury levels, and
post-release survival in the Pacific halibut. There, the proposed studies aim at providing
guantifiable measurable factors that are linkefisto handling practices and to fish physiological
condition and ultimately to survival in the Pacifialibut. In addition, electronic monitoring will
be investigated as a means to obtain informatioretsase methods employed by commercial
fishers and to facilitate the association of rete@&thods with injury levels, physiological
condition, and post release survival in vesselbaut observer coverage (Objective 3; Task 3).
Furthermore, exploration of non-invasive detectisethods of physiological stress and
disturbance indicators will be conducted to devéas, simple, and accurate physiological
monitoring to be used in the field (Objective 4skd). Finally, the implication of revised

DMRs for estimating removals of Pacific halibuitamgline fisheries, for stock assessment and
the harvest policy will be assessed.
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Description of tasks:

Task 1. Evaluation of the effects of hook releashmhiques on injury levels and association with

the physiological condition of captured Pacificibat. The work proposed involves evaluating

the effects of different release techniques omrynievels and associated physiological condition
levels using the large (16/0) circle hooks usethenPacific halibut longline fishery.

- Fish capture One vessel chartered to operate in Alaskan watgtisin IPHC s Regulatory
Area 3B) will be used for the study. The fishingdtion will be selected based on the potential
to catch adult fish of both legal (82 cm and abiovength) and sub-legal (under 82 cm in
length) sizes at rates that facilitate efficientngdetion of project goals. Functionally, however,
the fleet has a tendency to discard fish undem84ocavoid landing fish that would appear to
be sublegal (owing to shrinkage) post icing. Themefdiscard fish are considered to be all fish
under 84 cm in length. The vessel will operateoielhg the standard practices of the
commercial Pacific halibut fleet; namely, in terofghe procedures and times of setting,
soaking, and hauling baited longline gear. Aveldagesoaking times used in the commercial
fleet will be adopted. Two (2) fishing trips consig of six (6) fishing days per trip will be
targeted. On each day, three (3) hauls of eigh$t@@)dard skates (i.e., 100 hooks) each will be
targeted for a total of two hundred and eighty £{@B8) skates of gear. Vessel will need to
have a secondary roller with automatic hook-remselip inboard of the outboard roller.
Based on IPHC'’s survey data from 2016 in Regulafoga 3B and the proposed effort, we
estimate to catch a total of 1,864 fish, with 1,828 at or under 84 cm and 635 fish over 84
cm in length.

- Hook release techniqueBacific halibut will be released from the hookngsthree different
careful release methods as well as by the usetofreted hook-stripping devices (i.e. hook
stripper), yielding a total of four (4) treatmeritfie careful release methods used will be:
careful shaking, hook straightening, and gangidtiray(approved under IPHC regulation and
described in detail in Kaimmer and Trumble, 1998)ok release with the use of automated
hook-stripping devices will also be evaluated gitieat, although this is not an accepted hook
release method, it occurs nevertheless whenevefdilsto be manually unhooked. The rate at
which this occurs in both directed and non-diredtejline fisheries is currently unknown, but
patterns associated with the occurrence of priakimg injuries (Dykstra 2016) suggests that
hook-stripping may be more prevalent than is culyassumed and may also vary spatially.
Given that hook-stripping is likely to induce thiglest DMRs in longline fisheries and that its
occurrence might be easy to quantify via electrombnitoring, obtaining baseline data for this
release method is important. In order to evenlyrithste the release treatments throughout the
course of the experiment, release methods wilebhdamly assigned by skate, within each set
of gear, so that each haul will consist of two skaif each release method.

- Hook injury assessmerall landed fish corresponding to each of the hoelkase techniques
or treatments will be measured for length and weigkamined to record the extent of the
hook injury, sampled for blood and their physiotdicondition will be assessed. We will
follow the hook injury classification scheme inilyeoutlined by Kaimmer (1994) and
expanded by Kaimmer and Trumble (1998) into 14edgiit categories (i.e. injury codes)
corresponding to four major severity levels (engnor, moderate, severe, and dead). Only fish
that are 84 cm or less in length will be tagged.

- Blood samplingAfter assessing injury levels of Pacific halibeteased using each of the four
above-mentioned treatments, a blood sample (appeigly 1-2 ml) will be taken for each fish
from the caudal vein with the use of heparinizegddermic needles and syringes and stored
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on ice until centrifugation. At regular intervaldpod samples from several fish will be
centrifuged on board in microcentrifuge tubes 80@,x g for 30 min at room temperature
using a small field centrifuge (Eppendorf). Plasamples will be separated from the cellular
component of the blood with the use of a Pastequet®, transferred to new pre-labeled
microcentrifuge tubes and kept frozen in dry icéluhey can be stored at -80 C. The
procedure to retrieve blood samples and the anafubibod extracted are routine and will not
impinge any negative effects on the condition effish nor on their survival. Prior to
centrifugation, extracted blood samples will beduse hematocrit (i.e. percentage of red
blood cells in the blood relative to the volumededminations by filling glass capillary tubes
with blood and centrifuging them in a field capijlaentrifuge.

- Monitoring of environmental conditionk addition to recording the time elapsed between
hook removal and return of tagged fish back inedbean, sea bottom temperature will be
recorded with the use of dataloggers (Star Oddi B&Ti-TD), as well as ambient
temperature, light intensity on deck and sea ¢Bagaufort scale).

- Assessment of physiological conditidime physiological condition of each selected freim
each of the four release techniques with associajeqy levels will be determined in two
different ways. First, we will calculate two difeext condition factor indices (i.e. Fulton’s K,
relative K) that express differently the relatioipshetween length and weight and that have
been recently used to evaluate the condition afddrPacific halibut (IPHC report, in
preparation). Second, we will calculate the enéfay levels by using a microwave-based
device (Distell Fish Fatmeter, model 692, Distélkst Lothian, Scotland) that is applied
directly onto the skin of the fish allowing enemgterminations in the musculature without the
need to sample tissue (Fig. 1). This is a direat-imvasive and harmless measure of energy
levels that can be taken from live fish (Donaldstral, 2010, Sang et. al, 2009) and that has
also been recently used at IPHC to measure fistiiton and shown to correlate well with
relative K condition index as well as with the higg@amatic index (IPHC report, in
preparation). Surface body temperature will be méed with the use of a hand-held infrared
thermometer.

Fig. 1. Use of the Fish Fatmeter in field studie$acific halibut (Photo by B. Ortiz)

- Blood plasma measureghe levels of stress and physiological disturleandicators (e.g.,
cortisol, catecholamines, lactate, glucose, sodnthpotassium ions, osmolarity and pH,
hematocrit) will be measured in the blood plasnmaas of selected fish by release technique
with associated injury levels and condition indexi@se plasma levels of cortisol and
catecholamines, as endocrine indicators of steegsonses, will be measured by enzyme
linked immunoabsorbent assay (ELISA; 2-CAT Rese#&ida Kit, Labor Diagnostika Nord,
Germany) at IPHC. The levels of lactate and glucasdiochemical indicators of catabolic
responses to stress, will be measured directlgerptasma samples by standard commercial
colorimetric assay kits at IPHC. The plasma leeélsodium and potassium ions, osmolarity
and pH will be measured by blood gas analysisétddne in collaboration with NMFS).
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Task 2. Investigations on the effects of fish hamgdimethods and associated injury level and

physiological condition on post-release survivalotder to evaluate the survival of discarded

fish, two types of tagging approaches will be udgdnark-and-recapture of released fish with
wire tags and 2) biotelemetric monitoring of releéish with the use of satellite-transmitting
electronic archival tags equipped with acceleronsete

- Mark and recapture of released fish with wire ta8§ selected fish (84 cm or less) from each
of the release techniques that have associatery iilgjvel and physiological condition will be
tagged using wire tags, as previously describedsfferg et al., 2016). In brief, wire tags are
inserted between the opercular bones of the egedddithe fish and the two ends of the tag are
twisted together around the operculum. The useiref tags will allow for the long-term
assessment of survival in the ocean; howeverwbigh-noting that we do not expect to
recover enough wire tags within the study’s statexdod to formally estimate rates associated
with various survival covariates, and that estimatesurvival rates using this approach are
confounded by natural mortality and unreported pag&s. A total of ~300 fish will be tagged
per treatment.

- Biotelemetric monitoring of released fish with tiee of satellite-transmitting archivedgs A
group of 80 fish that are determined to be in deoglcondition (e.g., minor injury category)
will also be tagged with Wildlife Computers (RedndpiVashington) sPAT archival tags
equipped with accelerometers in order to evaluast-pelease mortality. Only a single
viability category will be studied due to the higbst of these tags. Here, we have chosen the
excellent category because it represents the vastrity of targeted-fishery discards and,
hence, the bulk of assumed mortality. Additionallgcertainty regarding the survivorship of
halibut that are discarded in excellent conditias the greatest impact upon current estimates
of survivorship in the remaining viability categesi This is because the latter estimates have
been derived by comparing tag recovery rates fismthgged within these categories to the
rate of recovery of tags from excellent fish, assgna “known” excellent-fish survival rate.
Tagged fish will not be released in the presencstdies.

The architecture and internal programming of sP&gstwas developed in 2015 in cooperation
with the tag manufacturer for the explicit purpaséendexing post-release mortality of
sublegal-size halibut captured in Bering Sea tfeshieries §eeS-K funded project

15AKR013); tag calibration and parameterizationeliasn field data was accomplished in
2016. The halibut-dedicated version of the sPAdngpoxy-cast electronic tag shaped much
like a small microphone, containing acceleromeitethree axes, wet-dry detection
capabilities, an automatic release mechanism, aadedlite transmitter. The tag measures 124
mm in length and 38 mm in diameter, is slightly ysauat in seawater, and is attached to the
host fish via a dart-and-tether system that has baecessfully employed since 2002, on
halibut as small as 51 cm in length. Sensor dat@aptured and stored at 15-second intervals
and compiled into summary data via onboard proongsslpon reaching the surface — after
either the tag’s pre-specified attachment periodpmn premature release — the sPAT's
position is determined via satellite and 2-hour swares of rapid increases in tag tilt
("*knockdowns”) and percentage of time that thewag tilted beyond a pre-specified threshold
are reported. If physically recovered, the fullliigsolution data archive can be downloaded.
The accelerometer data allow for determination loéther premature tag release was
consistent with a mortality event or representedtséachment failure that would invoke
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removal from the study’s effective sample sizer [pigative mortalities, the data may further
provide information regarding the time-course agpdainics associated with mortality events
(Fig. 2) that may be correlated to fish size, ctodj or environmental parameters at time of
capture.

Full 60-day tag retention Premature release on Day 15

Mortality event?

%Time Tilted
20 40 60 80 100
i

0 20 40 60 80 100
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06/14 0823 07003 ~ 0713 0723 0802 (813 06/18 0627 0707 ~ 07117 0727 0806 (847

evidence of activity through reporting-date: activity declines, then ceases on Day 11:
survival inferred mortality inferred

Figure 2. Satellite-broadcast accelerometer datarfrsPATs applied to two halibut incidentally
captured and released from Bering Sea trawl vesse2916. The data are compiled over 2-hour
periods and indicate the amount of time that thgstaere tilted more than 50° past vertical.
This threshold was established using field datanftongline-captured halibut so as to indicate
sustained swimming while rarely being triggeredidgl currents in the study area. Tags were
programmed to detach after 60 days. The fish ondtheetained its tag throughout the 60-day
period and was therefore designated as having gadyinote that the sustained activity
throughout that period and immediately prior to @¢tachment. The tag from the fish on the
right detached prematurely and the fish was these&ssumed to have died; its data are
consistent with the hypothesis that mortality ocedrthree days prior to tag release.

We will tag 80 halibut under 84 cm in length witPsTs programmed to detach and report
after 150 days at liberty. Although this exceeds@l-day survival period currently being used
to study trawl DMR, current data indicate that s@operiod survivorship can be accurately
calculated using longer time-series data. The lorgmording period will allow us to conduct
standard DMR analysis while expanding the scopgbefvork to gain greater insight into
time-course to recovery or normal behavior or detignortality in individuals whose records
exceed 60 days. No field data currently exist watspect to these aspects of post-release
physiology. Tags will be randomly distributed argondividuals in the excellent category and
the number of tags used (80) will allow us to bke ab estimate survival with a confidence
level of 95% and a margin of error of 8%. Sex otadged individuals will be determined
using established ultrasonic techniques (Loher&teghens 2011). As a visual summary, the
workflow of activities between fish handling praes, fish physiological condition and
survival as assessed by tagging is shown in Fig. 3.

Handling events Physiological condition Survival

Hook Hook \
Release Injury Blood
Technique Code

Figure 3. Schematic diagram of the workflow of\ates in Tasks 1 and 2.

Task 3. Application of electronic monitoring (EM)he North Pacific Fishery Management
Council (NPFMC) is responsible for the collectidrfisheries-dependent data used in catch
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estimation for the fixed gear groundfish and halifieheries in Alaska. On vessels larger than

57, fishery observers collect these data, whidtude counting, measuring, and assigning

viability codes (i.e., categorize physical damage @esponses to physical stimuli) to discarded

halibut. The NPFMC has established its intentiomtegrate EM tools into the Observer

Program (Al-Humaidhi, et. al., 2016) in order tdlect data on the small vessel (<57’)

component of the fixed gear fleets, and is on tfackinal implementation of camera systems

into catch accounting in 2018. Pilot EM systemsehlagen shown to be good at detecting release

methods of fish, but are less effective in detemgrihe condition of the fish (Al-Humaidhi et al,

2016) as EM does not always capture imagery froth bides of the fish, nor can EM be used to

determine physical responses of the fish to stinfile work proposed under this project will

develop a profile of injuries associated with diffiet release methods, while at the same time

quantifying the accuracy of EM in enumerating retemethods, and fish conditions (Fig. 4).

Both of these aspects are necessary to transforrmtalglery into useable/actionable data.

- Installation of EM Systenf\ standard 3-camera EM system used in the cuprent
implementation trial by NMFS will be installed dmetchartered vessel (Archipelago Marine
Research Ltd).

- Development of injury profile by release methéthlibut caught on fixed gear will be
evaluated for viability and subsequent survivaltfar three allowable release methods: a) hook
straightening, b) cutting the gangion by the haylGareful shaking; as well as: d) removal via
a hook stripper (crucifier) which occasionally happ when halibut make it past the gaffer.

- Evaluation of EM data.Reviewers will record release method and comlitibreleased
halibut. This data set will be compared to thosliéected by personnel at sea as part of their
tagging efforts (equivalent to the human obseratax

Handling events
Hook
Release
Technique

Figure 4. Schematic diagfam of the workflow ofat®s in Task 3.

Task 4. Development of non-invasive methods forsugag the levels of physiological factors
indicative of stress and physiological disturbarides proposed work will involve a controlled
experiment to explore the use of mucus cortisoteatration as a stress indicator in Pacific
halibut with the potential for use in evaluatinglpability of survival in bycatch and sublegal
size fish. Unlike plasma samples, mucus sampledeaollected in a relatively non-invasive
fashion, thereby decreasing the likelihood of tagling procedure influencing the stress
response. In addition, mucus sampling can be agadwuickly and easily in field settings.

- Fish captureOne vessel chartered to operate in Alaskan watetisit IPHC s Regulatory
Area 3A) will be used for fish capture. During Sapber 2017, 16 — 24 adult Pacific halibut
will be caught by jigging natural and artificialiteaon the seafloor near Seward, AK. Only
adult halibut between 20 and 31 inches will be ghdwnboard and kept for use in the
experiment. This size range has been selecteddatimimize the potential for variations in
cortisol response in study subjects due to sizec@las et al. 2012) and as representative of
fish of commercially-sublegal size. Once on boésd, will immediately be placed in onboard
holding tanks for transfer to the UAF Seward Mari@enter (Seward, AK) where all
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experimental work will be conducted. During holgli®0% of the water in the tanks will be
replaced twice every hour to maintain dissolvedgexyconcentrations and water temperature
at levels resembling sea surface conditions (Haetkend Buck 2006).

Animal housing and car&ish will be housed in 6 ft. x 3 ft. circular tanfegppproximate filled
volume = 580 US gallons) at the UAF Seward Marieat€r (Seward, AK). Fish will be
randomly assigned to tanks, and no more than 3iisloccupy each tank. Water temperature
and dissolved oxygen level will be kept constamt aaste will be removed using an open
flow through seawater system that will draw watent Resurrection Bay. Photoperiod will be
standardized on a 12:12 light:dark regime. Durlmgentire course of the experiment, the fish
will be fed a fishmeal-based pellet diet once datlya rate of 1 kg feed/kg fish. Haukenes and
Buck (2007) observed elevated plasma cortisol ewePacific halibut sampled 10 days after
the introduction of a stressor. In order to allmereased cortisol levels caused by the capture,
transport, and acclimation to the experimental hmgug return to baseline levels, the fish will
be left undisturbed (except for feeding) for a perof no less than 30 days. Fish will also be
left undisturbed (except for feeding) between expent subcomponents.

Magnitude and rate of cortisol absorption andwmhation in mucusCaptive halibut will be
randomly divided into three groups. Individualsnfréwo of the groups will receive
intraperitoneal injections of different doses oftmsml (0.1pg/g of fish and 0.011g/g of fish).
Individuals from the third group will act as a canif receiving intraperitoneal injections of
sterile phosphate buffered saline (Espelid et@6). Blood and mucus will be sampled from
three parallel fish in the three groups at 0, B,%, 24, 36, 48, and 72 hours after injection. In
order to reduce handling stress, the individuafmegd to cortisol or control injections for 72
hours will be housed in the same tank and injefitstd In the same fashion, the 48, 36, 24, 5,
2, 0.5, and 0 hour groups will be housed in sepaeatks, each of which will be injected at
successive pertinent times. Blood and mucus sagfir plasma and mucus cortisol levels
will occur at the same time for all fish. For edigsue and treatment group, changes in
cortisol concentration over time will be examinesing repeated measures analysis of
variance. Mann-Whitney U tests will be used to campof the magnitudes of maximum
cortisol levels between tissues and treatment groapd Pearson’s linear regression will be
used to correlate cortisol values between tisfei@esma and mucus cortisol values from the
control group will be used to ensure the validityesults from both these experimental studies
and the field studies described in Task 1.

Stress induction experimenggdrenocorticotrophic hormone (ACTH) is secretedabpin
response to stress and acts on the adrenal corgtixrulate the release of cortisol (Belanger et
al. 2001). In vivo ACTH administration can be used as a tool toiatify stimulate cortisol
release; thereby allowing for comparison betwestirrg and stimulated cortisol levels and
examinations of the cortisol rates of increasenigue tissues. Whila vivoACTH
administration has been used to elicit cortisgboeses in yellow perchPérca flavescens;
Girard et al. 1998) and white sturgedictipenser transmontanuBelanger et al. 2001), there
Is no information on the effect of ACTH on plasnuatisol in Pacific halibut and very little
information on the ACTH dose—response relationghgny fish species. To examine cortisol
rates of increase in plasma and mucus in resporA€TH administration, captive halibut will
be randomly divided into three groups. Individuatsn two of the groups will receive
intraperitoneal injections of 1ml of Ringers soduticontaining 0.5uM or 5 uM ACTH

(Belagner et al. 2001). Individuals from the thgndup will act as a control, receiving
intraperitoneal injections of 1ml of Ringers satuti Blood and mucus will be sampled from
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three parallel fish in the three groups at 0, B,%, 24, 36, 48, and 72 hours after injection. In
order to reduce handling stress, the individuafmerd to ACTH or control injections for 72
hours will be housed in the same tank and injefited In the same fashion, the 48, 36, 24, 5,
2, 0.5, and 0 hour groups will be housed in sepaeatks, each of which will be injected at
successive pertinent times. Blood and mucus sagfir plasma and mucus cortisol levels
will occur at the same time for all fish. For edigsue and treatment group, changes in
cortisol concentration over time will be examinesihg repeated measures analysis of
variance, and Mann-Whitney U tests will be useddmpare of the magnitudes of maximum
cortisol levels between tissues and treatment grdagarson’s linear regression will be used to
correlate cortisol values between tissues. Postiiign plasma concentrations of ACTH will
not be measured in this study. Plasma and muctisaoralues from the control group will be
used to ensure the validity of results from bo#sthexperimental studies and the field studies
described in Task 1.

- Blood and mucus sampling and sample proces8ilupd samples (approximately 1-2 ml) will
be collected from the caudal vein using heparinizgabdermic needles and syringes and
centrifuged immediately in microcentrifuge tubed &00 x g for 30 min at room temperature.
Plasma samples will be separated from the celadarponent of the blood using a Pasteur
pipette, transferred to new pre-labeled microctiurgd tubes and stored at -80 C for analysis.
Samples of skin mucus (approximately 1-2 ml) wéldollected by gently scraping the side of
the fish with a cotton swab or small plastic roey(B) and stored at -80 C for analysis

- Cortisol extraction and analysiBlasma cortisol levels will be measured by enzyimest
immunoabsorbent assay (ELISA; 2-CAT Research Kisd abor Diagnostika Nord,
Germany) at Alaska Pacific University. Mucus catikevels will be measured following
Bertotto et al. (2010). Following Bertotto et @010) and Mercado et al. (2016), mucus
samples will be thawed and diluted with phosphatéebed saline (1:2). Mucus cortisol levels
will also be measured by enzyme linked immunoaledrassay (ELISA; Demeditec
Diagnostics, GmbH, Kiel, Germany) at Alaska Padifiuversity.

Figure 5. Gentle mucus extraction by swabs. Tdpdéeaimple of a mucus sample taken from a
stickleback with the use of a cotton swab. Botemample of small plastic mucus collector that
will be used to extract skin mucus samples in Raldlibut.

b) Description of personnel responsibilities:

The IPHC will represent the lead organization fos fproject. IPHC is an international
organization that is responsible for the managerktite Pacific halibutHippoglossus
stenolepi} stocks within the Convention waters of the Unistdtes and Canada. IPHC has had a
long history of conducting research on biologicgects of the Pacific halibut that impact stock
assessment and is perfectly suited for undertakiagask of leading this project. The
administrative and financial aspects of the projattbe managed by IPHC. The project is
composed of several principal investigators, twajgut collaborators and hired personnel to
conduct specific technical-oriented tasks in thegemt.
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Principal investigators (PIs)

[1] Dr. Josep Planass the lead Pl and will take responsibility foojact coordination,
administration and reporting. Dr. Planas will waevith other Pls and project collaborators on all
the tasks that will be performed. Dr. Planas witirwdirectly with Pl Claude Dykstra in Task 1
on physiological condition and disturbance indicstavith Pls Dr. Tim Loher and Mr. Claude
Dykstra in Task 2 on conventional tagging and siavéstimation through electronic tagging,
with P1 Claude Dykstra in Task 3 on electronic ntoring and with PIs Dr. Nathan Wolf and

Dr. Bradley Harris in Task 4 on physiological inalior assessment of stress in captive studies.
[2] Mr. Claude Dykstrawill share responsibility with PI1 Dr. Josep Plama3ask 1 and will take
the main responsibility for Task 3 on electronicnitoring working together with PI Dr. Josep
Planas. He will also participate in Task 2 workingether with Pls Dr. Josep Planas and Dr.
Tim Loher.[3] Dr. Tim Loherwill take the main responsibility for Task 2 orptteyment of
electronic tags and subsequent survival estimatwonking together with Pls Dr. Josep Planas
and Mr. Claude Dykstrg4] Dr. Nathan Wolfand[5] Dr. Bradley Harriswill share the main
responsibility for Task 4 on the development of smvasive methods for measuring the levels
of physiological factors indicative of stress amysiological disturbance and will work together
with PI Dr. Josep Planas.

Project collaborators

[1] Dr. lan Stewartand[2] Dr. Allan Hickswill assist in evaluating the implications of the
study’s results with respect to DMR-based estinmatibremovals in the Pacific halibut fishery,
in the context of halibut stock assessment andhdineest policy.

Personnel funded through the proposal

Hired sea samplers will participate in the collextof biological data from fish captured and
released by the different assessed methods aadgmg. An MSc student and a student
technician will participate in setting up and coatiug the captive experiments and in the
collection and analysis of biological samples fritvase experiments.

Distribution of tasks among the participants (respible person underlined)
- Task 1. Josep Planas/Claude Dykstra
- Task 2. Tim Loher/Josep Planas/Claude Dykstra
- Task 3. Claude Dykstra/Josep Planas
- Task 4. Nathan Wolf/Bradley Harris/Josep Planas
- Monitoring, assessment, and harvest policy inaplons._lan Stewart/Allan Hicks.

c) Results Dissemination Plan:

Project outcome will be written initially in therm of internal IPHC technical reports and
reports in the annual Reports of Assessment anddras Activities that are publically available
upon publication in the IPHC website (www.iphc libary/raras.html). Subsequently, these
reports will be revised and formatted for submissis peer-review publications targeted to the
fisheries scientific community in journals suchtlas ICES Journal of Marine Science, Frontiers
in Marine Science, Canadian Journal of FisheriesAsquatic Science, or more broad-based
journals such as PLoS ONE. In addition to theseiapeed publications, more accessible
documents will be produced to inform the generélipuregarding the main outcome of this
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project. News releases both internally from IPHGQva#l externally from news organizations
will be produced to the same effect. An importamicome of the project will be a training
manual that will incorporate recommendations amt@dures related to minimizing DMRs and
that will be targeted to the fishing community asllvas to fishery observers. The produced
results from the proposed task on electronic monigowill be disseminated by the production
of videos showing different release techniques Wi#ir associated injuries and physiological
sampling and tagging procedures to assess sup@giirelease. These videos will be posted in
the IPHC website and will be used to train obseragrd sea samplers.

Dissemination items:
- IPHC technical and RARA reports available through tPHC website.
- Peer-reviewed publications for the scientific fisee community.
- Non-technical documentation of the outcome of tteggut for the general public.
- News releases on the outcome of the project.
- Communication of results from the project to sdfenand fisheries conferences.
- Training manual.
- Videos describing procedures developed in the ptajeailable through the IPHC
website.

d) Project Milestones and Timelines:

The project milestones are related to the compiadiche various tasks and include the
reporting and preparation for dissemination as aglihe outreach activities planned throughout
the 2 years of the project, as detailed by quagedsbeginning in Sept. 2017. Tasks include,
when required, the names of the individuals resptsmglosep Planas: JP; Claude Dykstra: CD;
Tim Loher: TL; Nathan Wolf: NW; Bradley Harris: BHan Stewart: IS; Allan Hicks: AH).

Task Yearl| Yearl| Yearl | Year1l | Year2 | Year2 | Year2 | Year 2
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

Project
meetings
(Pls/collab.)

Task 1
Pls: JP/CD

Task 2
Pl: TL

Task 3
Pl: CD

Task 4
Pls:NW/BH

Assessment
and Harvest
Policy
Col.:IS/ AH

Advisory
Body
Meetings
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Stakeholder
Meetings

Report prep

Publication

Outreach

The expectedeliverabledrom the outcome of the project are the following:

- Injury profiles for different hook release techregu

- Physiological assessment of hook release methistiscdndition index at post-capture.

- Assessment of post-release survival in relatiadmook release methods and physiological
condition as well as in relation to fish size.

- Information on electronic monitoring of hook reledechniques and associated survival
estimates.

- Information on stress and physiological disturbandéators in the mucus and
establishment of a rapid assay for its use initid.f

- Assessment of the impact of results on stock mangassessment and harvest policy.

- Dissemination products (reports, publications, eogrfice presentations, news releases).

- Training (training manual, MSc and technician studeaining)

7. Project Management.

IPHC will represent the lead organization for ghisject. IPHC has had a long history of
conducting research on biological aspects of ttegfiBdalibut that impact stock assessment and
is perfectly suited for undertaking the task ofdieg this project. IPHC has actively and
successfully participated previously in federal and-federal funded research projects. The
administrative and financial aspects of the proygtitbe managed by IPHC. Pls from two
different institutions, IPHC and Alaska Pacific Maisity (Anchorage, AK), participate in this
collaborative project and the knowledge and experi their respective Pls is complementary
and, as a result, a synergistic outcome is expéatatthis research interaction. The curriculum
vitae of Pls and collaborators that participatéis project are attached to this application under
Support. Document.

Principal investigators (PIs)

The project will be led bji] Dr. Josep V. Planakom IPHC and will take responsibility for
project coordination, administration and reportiBg. Planas is currently Program Head of the
Biological and Ecosystems Science Program at IHM{©r to his recent post at IPHC, Dr.
Planas developed his career in fish physiologh@&Academic field and has had extensive
experience leading and managing research projeatis,at national and international levels. In
this project, Dr. Planas will work directly withtar Pls in Tasks 1 to 2] Dr. Tim Loheris a
Research Scientist at IPHC. Dr. Loher has exteresiperience with the tagging of halibut, both
in situand in captive holding. He has been responsiblthiotagging of ~700 wild halibut using
archival tags, has worked to refine deploymentquols for both external and surgically-
implanted tags and to develop methods for non-ineasex and maturity determination, and the
parameterization and interpretation of acceleroyrgdta in the context of halibut survival and
behavior. Dr. Loher and will be responsible mostilyTask 2[3] Mr. Claude Dykstras a
Research Biologist at IPHC. Mr. Dykstra is a biabgvith extensive experience in field
research with Pacific halibut and specifically e tapplication and development of condition
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indices for Pacific halibut. Mr. Dykstra also hagensive experience with contracting and
working with fishing vessels on research projebts. Dykstra will be responsible mostly for
Task 3.[4] Dr. Nathan Woliis Assistant Professor of Marine and Environme8taénce and
Principal Researcher at the Fisheries, Aquaticrisei& Technology (FAST) Laboratory at
Alaska Pacific University. Dr. Wolf has extensiwgerience conducting controlled experiments
with captive animals to examine physiological pssssDr. Wolf will be responsible for Task

4, together with Dr. Harrig5] Dr. Bradley Harrisis Associate Professor and Director of the
Fisheries, Aquatic Science & Technology (FAST) Laory at Alaska Pacific University. Dr.
Harris has abundant experience managing and peatiicg in research studies on the ecology of
Pacific halibut and other fish speci€s. Harris will share responsibility for Task 4 wiDr.

Wolf.

Project collaborators

[1] Dr. lan Stewaris a Quantitative Scientist at IPHC and will weokiether withj2] Dr. Allan
Hicks also a Quantitative Scientist at IPHC, on thelicagions of the results generated by this
project on mortality estimate inputs into stockesssnent as well as on harvest policy.

8. Participation by Persons or Groups other than tke Applicant.

The stakeholder groups that have expressed intardst project (Section 3; see Letters of
Support), as well as others that may join prioortaluring the progress of this project, will
participate in the project through annual meetihgs will coincide with the project’s meetings
(see timeline of activities, Section 6).

9. Outreach and Education.

The following outreach and education activitiesiatended to fulfill NOAA’s mission to

protect the Nation’s natural resources:

- To inform the fishing industry on the progress antcome of the project through the
stakeholder and advisory boards. Summary docunhgrsoject team members will be
prepared for this purpose.

- To inform user groups (i.e. NPFMC, EM group) on pinegress and outcome of the project
through reports and in person presentations at thegtings.

- To inform the fisheries community through publicatiof documents (either technical
documents or peer-review publications in journalg) also through presentations at relevant
venues and conferences.

- To send news releases at the beginning and e @irbject to broadly advertise the
objectives of the project in a first instance amdoince available, publicize the results of the
project to the media.

- To prepare a Story Map Journhttps://storymaps.arcgis.com/en/app-Jitiiat pictures the
entire collection of components of the projectpiroapture and handling events in the
fisheries, to assessing physiological conditiotheffish, to its survival at sea after release and
impacts of estimates of survival on stock assessarghharvest policy. This presentation
could be made publically available through meditets currently in place at IPHC and APU
(webpage, Twitter, Facebook) and also sent spadifito schools and centers to be informed
about the research conducted and its importanddédiisheries, with the supporting presence
of one of the PIs.
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OMB Approval
Number:0648-
0538 Expiration
Date: 11/30/2018

Environmental Compliance Questionnaire for NationalOceanic and
Atmospheric Administration Federal Financial Assistance
Applicants

This form is to be used in conjunction with Fund@gportunity Announcements (FOA)
from the National Oceanic and Atmospheric Admisititm (NOAA). You must refer to the
specific FOA for complete eligibility and applicati requirements. This form addresses
information requirements specific to compliancelviite National Environmental Policy
Act (“NEPA”; 42 U.S.C. §884321- 4370).

NEPA requires federal agencies to complete an @mviental analysis for all major federal
actions, including funding non-federal project®tigh federal financial assistance awards
where Federal participation in the funded actiistgxpected to be significant. This
Environmental Compliance Questionnaire for Natioateanic and Atmospheric
Administration Federal Financial Assistance Apphta(Questionnaire) is used by
NOAA to collect information about proposed actiegifor NEPA and other environmental
compliance requirements associated with the prappseject, such as federal
consultations.

You are only required to provide the information from this Questionnaire that is
specified in the FOA to which you are applyingThe FOA may present these questions in
one of two ways:

1) The applicable questions are inserted directly i FOA with reference to
the OMB Approval Number (0648-0538) for this foram;

2) The FOA will specify which questions (e.g. 1, 2) applicant must answer, with
the entire OMB-approved Questionnaire attachetiéd-OA.

Submit the information according to the instructiam the FOA. If you do not answer in
sufficient detail, NOAA may consider the applicatito be incomplete. If a question is
not applicable to your proposed activity, answefANor explain why the requested
information is not relevant.
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Project
Information

1. Describe the proposed activity, including:

e its purpose, objectives, and goals;

« graphics (i.e. figures, photographs), site plafes) diagrams, models, etc.;

« sampling, collection, or observation protocols apdrational procedures;

e any proposed mitigation or monitoring measuresgotbcols;

* adescription and plan diagram of the proposed atngieea, if the proposed activity
involves construction, restoration, dredging, extian, and/or fill;

e a description (i.e. specifications) of the equipmenm structures (e.g. scientific
monitoring equipment, deployment platforms, etiegttwould need to be temporarily or
permanently placed in the environment.

Purpose, objectives and goals

The main objectives of this project are to addtéssimportant issue of discard mortality rates
(DMRs) of Pacific halibut in the directed and noinedted longline fisheries and to refine current
estimates of post-release survival in incidentallyght Pacific halibut. In order to accomplish thes
objectives, the relationship between fish handpraxtices and fish physical and physiological
condition and survival post-capture as assessetadpying will be investigated.

The IPHC accounts for all mortalities or removafRacific halibut in its assessment of the stock,
including bycatch as well as the incidental mottafrom the commercial halibut fisheries (also

known as wastage). Estimates of incidental moptaiiuence the output of the stock assessment and,
consequently, the catch levels of the directeafisHProhibited Species Catch limits set by thetiNor
Pacific Fishery Management Council (NPFMC) requitieat all Pacific halibut caught in non-

directed fisheries must be discarded at sea, aagdliisheries may be closed when Pacific halibut
catch limits are reached.

The NPFMC has identified DMRs in the Pacific halifishery as a research priority. The proposed
project will directly address this recommendatigngvoviding new scientific information to improve
current estimates of DMRs.

The specific objectives of this project includedtaluation of the effects of fish handling praesion
injury levels and their association with the physgical condition of captured Pacific halibut, (2)
investigations on the effects of fish handling méshand associated injury level and physiological
condition on post-release survival, (3) applicatmielectronic monitoring in associating fish
handling methods to survival in vessels withoueoler coverage and (4) development of non-
invasive methods for quantifying measurable phggichl factors indicative of stress and
physiological disturbance.

Sampling, collection, or observation protocols akrational procedures

For Task 1 (“Evaluation of the effects of hook esle techniques on injury levels and associatioh wit
the physiological condition of captured Pacific ibait”), all captured Pacific halibut caught by each
of the four hook release techniques or treatmeiitdesmeasured for length and weight, examined to
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record the extent of the hook injury, sampled food and their physiological condition will be
assessed by length/weight relationships and byimeasive indirect fat analysis using a Fish
Fatmeter device. In Task 2 (“Investigations on éffects of fish handling methods and associated
injury level and physiological condition on postaase survival”), a subset of the captured Pacific
halibut (fish of 84 cm in length or less) will bedexcted for tagging with wire tags and 80 of thizske
with SPAT archival tags to assess survival. In TagkApplication of electronic monitoring”), EM
will be used to record release methods and condibioreleased halibut. In Task 4 (“Development of
non-invasive methods for measuring the levels géiplogical factors indicative of stress and
physiological disturbance”), adult Pacific halibutill be captured and acclimated to captive
conditions in tanks at the UAF Seward Marine Cefjaward, AK), subjected to stress and blood
and mucus samples will be collected for analysis.

Tagged fish from Task 2 will be monitored withuise of satellite-transmitting electronic archival
tags equipped with accelerometers upon detachmehsarfacing. Fish in Task 4 will be monitored
continuously throughout the experiment.

. List the species of plants and animals that arestibgects of the proposed activity, and describe
the numbers (by species, age, sex, stock, locadtor),to be targeted.

The subject species of the proposed activity i$#wfic halibut (Hippoglossus stenolepis). The
proposal involves targeting approximately 1,900 ffacific halibut of mixed sexes (50% females)
captured by a charter vessel in the central-Wespamtion of the Gulf of Alaska (IPHC Regulatory
Area 3B) as part of Task 1. In addition, the praga@dso involves capturing 16 — 24 adult Pacific
halibut near Seward, AK for captive experimentseaonducted at the Seward Marine Center.

. List species that would be transplanted or intreduat the site or in its immediate vicinity, and
specify whether any would be non-native. Specifycwimon-native species could be introduced
incidentally and how.

No species will be transplanted or introduced.

. List hazardous substances (as define@DZFR 1910.120(a)(B}hat may be released into
the environment or used during the proposed agtivit
No hazardous substances will be used or released.

. List hazardous wastes (as defineddByCFR 261.Bthat may be generated during the
proposed activity.
No hazardous wastes will be generated.

. List unique or unknown risks to human health orgheironment from the proposed activity.
No risks to human health will originate from theposed activity.

. List any individuals, groups, or organizations timaty disapprove of or oppose the
proposed activity, and describe the circumstantdsear disapproval or opposition.
None.

. If the proposed activity is a continuation of angwing project, describe any changes to the
proposed activity since it was initiated, includprggress toward achieving its objectives/goals.
Include information and attach reports from pregigears.

This proposed activity is new.
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9. If the applicant does not receive funding from NQA#ould the applicant conduct the
proposed activity anyways?
The applicant would be able to fund some of thekwat without the requested funding from
NOAA the work would be incomplete and the resnttsnclusive.

Project Location

10.Describe the proposed activity’s location, inclgligeographic coordinates, river mile markers,
etc. and indicate whether it includes unique ggagcaareas of notable recreational, ecological,
scientific, cultural, historical, scenic, or aesih@mportance (Examples include, but are not
limited to: coral reefs; marine protected areastional marine sanctuaries; essential fish
habitat; habitat area of particular concern; criticabitat designated under the Endangered
SpeciesAct; park or refuge lands; wild or scenic riversetiands; prime or unique
farmland; sites listed on the National RegisteNafural Landmarks; sites listed or eligible
for the National Register of Historic Places; sitbat are ecologically significant or
critical areas including areas that are normallynoated by water or areas within the
100-year flood plain).
One vessel chartered to operate in Alaskan watefthih IPHC’s Regulatory Area 3B; see
figure below) will be used for the study. The fighiocation will be selected based on the
potential to catch adult fish of both legal (32les and above in length) and sub-legal (under 32
inches in length) sizes at rates that facilitatiécefnt completion of project goals.

11.Would the proposed activity degrade or disturb joesty undisturbed areas?
No.

12.Provide maps and graphics of the project locaticavailable.
Figure illustrating the IPHC Regulatory Areas, inding Regulatory Area 3B in Alaska, where most
of the project will be conducted:
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13.1f there are previous or ongoing uses of the pregativity’s site, or other issues, that make it
likely that contaminants may be uncovered and/studbed by the proposed activity, describe
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the previous or ongoing uses or other issues dfitbepotential contaminant, and the
circumstances that may uncover and/or disturb dnéacninants.
No contaminants may be uncovered and/or disturlyethids proposed activity.

Project Timeframe

14. Specify the proposed start date and duration optbposed activity.
September 1, 2017 — August 31, 2019. 24 months.

15. Provide proposed activity schedules, including:

* implementation dates of major elements of the pgedactivity;

» frequency of activities within the project sched(dey. once per week, 10 days per
month, daily);

* deployment and recovery schedules of equipmerttuctsres that would be temporarily
or permanently placed in the environment.

The temporal distribution of tasks is shown bebmith the first quarter (Q1) of year 1 starting in
September, 2017:

Task | Yearl| Yearl | Yearl | Yearl | Year2 | Year2 | Year 2
Q1 Q2 Q3 Q4 Q1 Q2 Q3

Task 1

Task 2

Task 3

Task 4

Fish capture and sample and observation collecteated to Tasks 1 and 3 will take place during
the two proposed chartered trips. Sample procesaimanalysis as well as EM and satellite
transmission data will take place on a daily basish collection related to Task 4 will likely take
place during a single chartered trip and experinaioin, monitorization and sample collection and
analysis of captive fish will take place on a ddigsis.

No equipment or structures will be temporarily cermanently placed in the environment.
Project Partners. Permits. an nsultations

16.1f the proposed activity would be conducted in parship with NOAA or require NOAA' s direct
involvement, activity, or oversight, describe NOAAhvolvement, activity, or oversight,
including the name of the office or program thahiglved.
Not applicable.

17.List all other interested or affected Federal,estabd local agencies; Tribal governments,
nongovernmental organizations; minority or econ@thyadisadvantaged communities; and
individuals. Describe listed entities involvemeandtivity, or oversight regarding the proposed
activity.
As stated in the project narrative, we count ongtpport of various organizations with direct
interest and participation in the Pacific halibustieries (e.g., Alaska Longline Fishermen’s

Pacific halibut DMRs 26



Association, North Pacific Fisheries AssociatioacRic States Marine Fisheries Commission,
Alaska Fisheries Science Center - National MarimghEries Service; see Letters of Support in
Supporting Documentation). These organizations prvdlvide guidance towards evaluating the
progress of the project and ensuring its successi&ggting annually with the project consortium.

18.List all federal, state, or local permits, authatians, waivers, determinations, or ongoing
consultations that would be required for the prepgosctivity to comply with all applicable
environmental laws and regulations. Provide the da¢ permit, authorization, waiver, or
determination was obtained or would be obtainedviBe copies of the permits, authorizations,
waivers, or determinations you have secured.
All operations will carry a Letter of Acknowledgemh&om NMFS’s Alaska Fisheries Science Center
specific to the work, and incidental bird take pasnfrom the USFWS (see current permit as
Appendix | to this document). All standard postsEueporting requirements (research fish landing
tickets etc.) will be observed.

19. Identify the lead Federal agency, if applicable] amether any NEPA document has been
completed or is in process for the proposed agtivit
Not applicable.

Project Details

National Marine Fisheries Service

20.1f the proposed activity is a continuation of argming project, provide information/reports for
previous years addressing the following:

* The number of fish and other species that wereckatl for the activity/monitoring needs;
e anyimpacts to protected species, including taiesléfined b0 CFR 216.350 CFR _222.102and1
e anyimpacts to sensitive or protected habitatdudicg critical habitat that has been
identified under the Endangered Species Act oméisgdish habitat that has been identified
under the Magnuson-Stevens Fishery Conservatioralyianent Act (Magnuson-Stevens
Act);
* and the number of non-target fish/invertebratesduted species (listed by species) that were
incidentally captured.
The proposed activity is new and is not a contiimnadf an on-going project.

21.What amount (total numbers and/or weight) of fisinwertebrates are proposed to be caught? What
is the size (weight, length, and age class) of spelies?
In Tasks 1 to 3, we estimate to catch a total 84 fish, with 1,229 fish at or under 84 cm and 635
fish over 84 cm in length. These numbers are basd®HC'’s survey data from 2016 in Regulatory
Area 3B and the effort proposed for this particytaoject. The ages of fish captured will likely gan
from 7 to 15 yrs and weights will likely range frga8 Ibs to 10-15 Ibs in males and from 10 to 25-30
Ibs in females based on trends in weight-at-agerfale and female Pacific halibut captured in Area
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3B by the IPHC setline survey
(http://iphc.int/publications/rara/2015/RARA2015 EkAssmenddatasources)pdf

In Task 4, we will aim at catching 16 — 24 adulcRa halibut between 20 and 31 inches in length in
order to minimize the potential for variations imess response in study subjects due to size.

22.1f targeted fish would be under the minimum sizeitior is the applicant applying for an exemption
to the minimum size limit, explain why an exemptiemecessary to conduct the proposed activity.
Targeted fish in Task 2 will be 84 cm of less ngte because the objective of this task is to
investigate post-release survival of fish discardedea because of their sublegal size.

23.If any organisms would be released alive, how n@rgach species would be tagged, measured, or
sampled? What is the probability of individualswsung after being handled (e.g., tagged,
measured) and released (e.g., percent of liveaxt tigh)?
Targeted fish in Task 2 will be released after taggn order to investigate post-release survival
and we estimate that approximately 1,230 fish atrater 84 cm will be tagged and released. Of
note, 80 of these fish will be tagged with sPAhaal tags equipped with accelerometers. To
determine the probability of survival capture arahdling events is precisely one of the objectives o
this project.

24.1f the proposed activity involves commercial fisiimwvould the proposed activity be for research
purposes only? If fish would be retained for salpersonal consumption, quantify the amount of
each species that would be sold or used for pekrsongumption.
Although performed in a chartered commercial vedbel proposed activity is designed for research
purposes. For all fish captured, the relationshgiveeen hook release techniques, injury classiboati
and physiological condition will be assessed. FEisbr under 84 cm will be subsequently tagged and
released to investigate survival and approximaleBB80 fish are expected to fall within this catggor
Fish over 84 cm in length will be retained for shielPHC and approximately 635 fish are expected
to fall within this category.

25.What type and size of gear would be used? Desenityedifferences between proposed
research gear and currently regulated gear.
The gear used will be similar to the gear usechaPHC survey: fixed gear with
standard 1,800 ft skates, each with 100 16/0 cindeks and with 18 ft spacing between
gangions.

26.1f using fixed fishing gear, how many traps, paitinets, or other fixed gear would be used during
the course of the study? Would new gear be add#eetwater or would existing, permitted fishing
gear be used? If new gear would be added to therwadw many extra vertical lines would be
associated with any fixed gear such as traps, potglinets? What lengths of gillnet would be used
(e.g. number of nets per string, gilinet panel thagetc.)?
A total of two hundred and eighty eight (288) skaitfixed gear will be used.

27. Would the fishing gear being used conform to apjmitg take reduction plan
regulations under the Marine Mammal Protection(&d. Atlantic Large Whale Take Reduction Plan,
Harbor Porpoise Take Reduction Plan, Bottlenoseplidol Take Reduction Plan, etc.) and other
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appropriate fishery regulations (e.g. sea turthr gequirements)? If not, explain the differenced a
the reason for the discrepancy.
Not applicable.

28.How long would the fishing gear be deployed? higtrage soak time for each gear type.
The fixed gear is deployed for a minimum of 5 md @ maximum of 24 hrs. Average
soak time would be approximately 12 hrs.

29.What is the proposed number of gear hauls for gaahtype (e.g., trawl gear, fixed gear, etc.)?
The number of gear hauls is three per day, witthdsawl consisting of eight standard
skates. With 12 proposed days of fishing, a tdt86ahauls are targeted.

30.What is the proposed duration and speed of eaclicilomobile gear, such as trawl gear?
Not applicable.

31.1If trawls are proposed to be used, would a turttdusion device (TED) or marine mammal
exclusion device be used?
No trawls will be used.

32.1f the applicant is applying for an exemption ty arf the following, please explainwhat the
exemptions would be and why the exemptionisnacgésr the proposed activity:

» Fishing gear restrictions;
« Other regulatory requirements such as Days At BA&J, Total Allowable Catch (TAC),
and/or possession limits;
» Use areas closed to proposed activities (e.geffysmanagement closed area, habitat
closed area, etc.);
* Any closed or otherwise restricted fishing seasons.
Not applicable.

33.1f the proposed activity would increase fishingoeff describe the extent of the increase.
Not applicable.

34.How many proposed fishing days are there withinyder for each gear type?
The proposed activity involves 12 fishing daysia trips (six fishing days per trip).

35.Is the target species listed as endangered, theshter otherwise protected species (under Federal
and/or state law; e.g. Endangered Species Act aMione Mammal Protection Act, etc.)?
Not applicable.

36.1f the proposed sampling involves the use of stes, acoustic surveys, or any other specialized
gear that may introduce sound, provide a descrigifdhe noise(s), including frequency (Hz),
amplitude (dB), what angle (or degrees) radiusthise may travel from the source, and other
relevant technical specifications.
Not applicable.

37.List non-target species that may occur in the psedasampling area, and specify how many of each
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non-targeted species are expected to be caught?

With the proposed effort, based on hook statusuéatied in IPHC Survey, the following non-target
species and the number of fish caught would beag#gdeao be caught:

- Pacific cod: 983

- Sablefish: 67

- Yellow Irish Lord: 115

- Big skate: 78

- Arrowtooth flounder: 112

- Longnose skate: 75

National Environmental Satellite Data and Informatbystems

38.Would the proposed activity create high levels @fa for an extended period of time?
No.

39.Would the proposed activity require large amoumtsater or electricity for an extended period of
time?
No.

40.Would any fuel be used for the proposed activityrdydevelopment or long term operation,
including for powering small fuel cells?
Yes, for fueling the research vessel used for Tgskpture and handling events) and Task 4 (stress
experiments in captivity).

41.Would the proposed activity, during developmernibog term operation, change the scenery or

viewshed in the project vicinity, require large amts of outdoor lighting, or create unusual odors?
No.

42.Would the proposed activity, during developmenitbog term operation, change transportation
infrastructure or increase local traffic?

No.

43.Would the proposed activity, during developmentbog term operation, change characteristics of
the atmosphere or contribute to ozone-depletion?

No.

44.1f the proposed activity involves installing equipmt or antennas on buildings or property, has the
owner of the property granted written approvaltf@ use of their property? If yes, provide copies
of the approvals.

Not applicable.

45.If the proposed activity involves installing equipnt, how would the equipment get to its final
location (i.e. would gasoline or diesel engine elds be used)?

Not applicable.

46. If biological agents would be used, specify howpheposed activity would meet all conditions of

Pacific halibut DMRs 30



the Biosafety Level 1 (BL1) standard from the mmstrent version of the National Institutes of
Health (NIH) and the Center for Disease Control Brelvention (CDC) Biosafety in
Microbiological and Biomedical Laboratories (BMBguidelines.

Not applicable.

47.Does the proposed activity consist solely of sofenr@search and manipulation?
No

48.1f the proposed activity requires airplane or batitsonde flights (e.g. investigations over ArcteaS
ice using satellite and aircraft altimetry), wotih@ proposed activity use a previously scheduled
flight or sea voyage, or would a special trip bguieed?

Not applicable.

49.1f the proposed activity involves installing equipnt or antennas that would require structural
support, describe the nature and extent of sughastip

Not applicable.

50.1f the proposed activity has electromagnetic propeior creates electromagnetic fields, specify how
those aspects would comply with the Institute @diical and Electronics Engineers (IEEE)
standard C95.1-1991 (recognized by the AmericaioNalt Standards Institute (ANSI)), or newer
guidance.

Not applicable.

51.1f the proposed activity involves ionizing radiatjspecify:

» whether the appropriate radiation safety authdrity been consulted or when consultation
would occur;

» the results of the radiation safety authority’siegy

* how the proposed activity complies with NOAA’s UNBiclear Regulatory Commission
(NRC) materials license #05-11997-01

Not applicable.
52.1f the proposed activity involves lasers, specibytthe proposed activity would meet the American

National Standards Institute (ANSI) safety stand&l36.1-2000 and Z136.6-2000, or newer
Not applicable.
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guidance.

53.1f the proposed activity involves satellite sensamd experiments with radioactive materials, syecif
and include:

whether NASA has evaluated the payload or whertaduation would occur;
the results of the evaluation (i.e. whether thgppsed project is categorized as a Routine
Payload On Expandable Launch Vehicles, as evallmt¢lde current version of NASA

Routine Payload Environmental Checklist GSFC FoBa72 and NASA Flight Projects
Environmental Checklist GSFC Form 23-74);

» acopy of the evaluation, if available.
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Paperwork Reduction Act Statement

Because this Questionnaire is intended for membietise public, NOAA must
use the Questionnaire in accordance with the PapkriReduction Act (“PRA”;
44 U.S.C. 88 3504 3521). Congress passed the PRA to minimize therpaple
burden for non-federal entities and members ofpihielic that can result from the
collection of information by or for the federal gowment. The PRA is
administered by the Office of Management and Bud@&B), which has
reviewed and approved the Questionnaire (OMB Apalrdlo. 0648-0538).

Public reporting burden for this collection of imfieation is estimated to be a
maximum of 3 hours per response, including the tioneeviewing
instructions, searching existing data sources,egaity and maintaining the
data needed, and completing and reviewing the ataile of information.
Send comments regarding this burden estimate oro#rer suggestions for
reducing this burden to NOAA NEPA Coordinator, NOA#fice of Program
Planning and Integration, SSMC 3, Room 15700, 1B4s West Highway,
Silver Spring, MD 20910. The information collectidoes not request any
proprietary or confidential information.

No confidentiality is provided.

Notwithstanding any other provisions of the law,pgpson is required to
respond to, nor shall any person be subjectegemnalty for failure to
comply with, a collection of information subjectttee requirements of the
Paperwork Reduction Act, unless that collectionidbrmation displays a
currently valid OMB Control Number.
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APPENDIX 1 (NEPA Questionnaire): USFW Permit

DEPARTMENT OF THE INTERIOR '
U.S. FISH AND WILDLIFE SERVICE e
Migratary Bird Permit Office | 16USCIm12
1011 E. Tudor Rd (MS-201) - Anchorage, AK. 99503 ;
Tel: 907-786-3693 Fax: 907.786-3927 :
Email: permitsR7TMB@fws gov
i
ROGULATIONS
FEDERAL FISH AND WILDLIFE PERMIT | T 13
1 PERMITTEE B ' SOCFRI2T
INTERNATIONAL PACIFIC HALIBUT COMMISSION RECEIVED j wcRan
ATTN. TRACEE GEERNAERT
2320 WEST COMMODORE WAY, SUITE 300 18 200 S — |
1
SEATTLE, WA 98199 MAY | MBESTTI6D
USA |4 narwARLE TMAYCORY
YES YES
IPHC &n o
& WIRCTIVE 7. EXPMES
- | owia201s l 03312018
| NAMIAND TITLE OF PRINGIPAL OFFICER. (/H/ tr 0 basiwesy) ERRT T o B
TRACY GEERNAERT ! SPECIAL PURPOSE - SALVAGE WITH IMPORTEXPORT
SURVEY COORDINATOR I

- — S ——— P - P S ——

1. mtmmummmmwmvum

SALVAGE AUTHORITY: FEDERAL WATERS OFF ALASKA.
IMPORT AUTHORITY: ANY PORT DESIGNATED UNDER 50 CFR 14.12 and ALL NON-DESIGNATED PORTS IN

11 CONDITIONS AND AUTHORIZATIONS:

A CENERAL CONDITIONS SET OUT IN SUBPART D OF S0 CFR 13, AND SPECIFIC CONDITIONS CONTAINED IN PEDERAL RECLLATIONS CITED [N SLOCK #2 ABOVE, ARE HERERY
MADE A PART OF THES MUDSET ALL ACTIVITIES AUTHORIZED HERFIN MUST I CALRIED OUT IN ACCORD WITH AND SOK THE FLRFOSES DESCRIBED IN THE APPLICATION
SUBMITTED. CONTENUED VALIDITY, OR RENEWAL, OF THIS PRRNET 15 SUSUECT 10 COMPLETE AND TIMELY COMPLIANCE WITH ALL APPLICABLE CONDITIONS, SNCLUDING THE
FILING OF ALL REQUIRED INFORMATION AND REFOKTS

8. THE VALIDITY OF THES PERMIT 1S ALSO CONDITIONED UPON STRICT ORSERVANCE OF ALL APPLICASLE FOREIGN, STATE, LOCAL, TRISAL, OR OTHER FREOTRAL LA
€ VALID POR USE DY PERMITTER NAMED ADOVE.
D. Mmclouwmmqmuyhdsbundadnnwmnnummndmpﬂnklm Any endangered of threglened species must be

tumed over %o the U.S. Fish and Widiife Sarvice within 48 hours of celiection or return to port. Any dead bakd eagle or golden eagle salvaged must be
reported within 48 hours to the National Eagle Reposfory at (303) 287-2110 and to the lssung migratory bird permit office at S07-786-3683. The

Rep Y will pe for shipment of these sp
For 8 ¥st of threatened and endangered species in your stale, visil the U.S. Fish and de Service's Th and Endangered Species Systemn
(TESS) at hitp iiwww. s goyiandangenad

E Voumaynds.\:pardmuumedmmpoﬂlomusFuhwwulmmmum&memorIWMm
birds that you encounter that appear to have been poisoned, shol, slectrocuted, have with industrial power g quipment, or ware
otherwise inpurad as the result of potential criminal activity. See USFWS OLE contact information below.

F. Youmdmtumwhmm-ndmonmmm Mrdluluotdund«lﬁhwrm

G, Al wildlife must be imported and exported through a wildiife designated part of entryjexit uniess you have obianad a saparate axcaption o designated
port parmit from the USFWS Office of Law Enforcement

H. You must notfy the USFWS Wildifle Inspectar at the port of import or export up to 3 days prior to Import or export. See the sttached Standard
Contitions for Migratory Bird Import/Expart Pemmits for procedures specific to your activity.

I You must declare your specimens o USFWS using USFWS Deciaration for Impartation o Exportabion of Fish or Wildlife (Form 3-177;

x ADDATIONAL CONDITIONS AND ALW‘INSMJOAHLY

2 REPORTING REQUIRIMENTS

You must submit an annual to your-Regional Migratory Bird Permit Office report each year, even if you had no
activity.

|issum sy

UL DATE
" PERMIT SPECIALIST, MIGRATORY BIRD PERMIT OFFICE REGION 7 051322015

-
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Data Sharing Plan

Data generated under this project will be madeadisable by and accessible to the
general public in a timely fashion.

1. Types of information collected.

a) Length and weight information on captured fish.

b) Environmental data (bottom temperature, deck teaipes, sea condition).

¢) Hook removal injury codes (14 different codes; Kiader and Trumble, 1998).

d) Injury severity levels (4 different codes; minomderate, severe, dead;
Kaimmer and Trumble, 1998).

e) Electronic monitoring data.

f) Blood samples and analyses (plasma levels of stresphysiological
disturbance indicators: cortisol, catecholaminastdte, glucose, sodium,
potassium, osmolarity, pH).

g) Physiological condition indicators: condition factodices (Fulton’s K,
relative K) and lipid levels as derived from Fishtfaeter readings.

h) Wire tagged fish and information on returns.

i) sPAT tagged fish and satellite data on acceleramete

2. Data Management Plan

The IPHC Setline Survey has already in place amat@agement plan that involves the
collection at sea of gear information, catch infation and biological measures (e.qg.,
length) that are recorded in paper data forms.téleic data entry of data collected at sea
with the use of electronic tablets is currentlyngedeveloped and will likely be available
for at sea data collection for this project. Allleoted data are then introduced into a
dedicated database and metadata files are creaitecbtporate additional data such as
aging data among other types of data. Additioredtl§ will be created to incorporate the
additional data indicated above. Biological datguteng from blood and physiological
condition analyses will be introduced into the potjs database and added to the
metadata file with individual information on evdigh.

Tag release data would be introduced in an alreatyfing tagging database that would
be linked to the metadata tables containing akoémtries. In addition, broadcast data
from sPATS, representing the raw data format, belidecoded into binned summary files
that, upon analysis, will be incorporated into didated database, the construction of
which is currently underway at IPHC by our Techmgidroup.

Public access to the database will be throughRRCI webpagehftp://www.iphc.in)
and should be made available within six months ftbencompletion of the project.
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Budget Narrative — Organization 1 — International Racific Halibut Commission (IPHC)

Personnel (Federal Share) none

No salary expenses are requested for IPHC progetitpants (Josep V. Planas, Claude
Dykstra, Tim Loher, lan Stewart, Allan Hicks).

Fringe Benefits (Federal Share)none

Travel (Federal), $4.220

Year 1:
Sample collection in captive experiment, Seward(8Keople): $1.840
Airfare Seattle - Anchorage $900
Rental car $320
Hotel Seward 2 days $320
Per diem 3 days Seward $300
Year 2:
PI Meeting, Anchorage AK (3 people): $2.380
Airfare Seattle - Anchorage $1350
Hotel Anchorage 2 days $480
Per diem 3 days Anchorage $450
Misc travel $100

Equipment (Federal) - none
Supplies (Federal), $190.274

Wire tags. Total: $2.060
- Floy wire tags ($1 x 1.500) = $1.500
- Wire tag applicators ($16 x 35) = $560

Accelerometer tags. Total: $167.850
- Wildlife Computers sPAT tags ($2.000 x 80) = 81®0
- Givmar Tagging darts ($80 x 90) = $7.200
- VER Sales nicopress sleeves ($1,25 x 160) = $200
- Floy leaders, printed ($5 x 90) = $450

Assays for blood determinations. Total: $15.864
- Cortisol ELISA ($270 x 12): $3.240
- Catecholamine ELISA ($400 x 12): $4.800
- Lactate, Glucose Kits ($326 x 24): $7.824
General laboratory supplies. Total: $4.500.

Contractual (Federal), $24.886



Satellite transmissions of accelerometer tag daital: $14.000
- Argos testing ($35 x 80) = $2.800
- Argos platform and data transfer ($140 x 80)Y14.200
Blood gas analyses. Total: $2.500
Rental and installation of electronic monitoringt®m in chartered vessel. Total: $8.386
- Equipment rental ($999 x 1 month): $999
- Installation costs: $4.552
- Data review: $2.835.
Other (Federal), $3.840
Shipping costs. Total: $3.840
- SPAT tags: $2.240
- Samples: $1.600
Total Direct Charges IPHC: Federal: $223.220
Total Indirect Charges IPHC: Federal: None

Total Charges IPHC: Federal: $223.220

Other Support/In kind Contributions for Organizatio n 1 — International Pacific Halibut
Commission:

Personnel/Salaries, $86,799

Principal lead investigator Josep Planas will da@iel months of time (2 months each fiscal
year) during the course of this project (total &28,986). The other two principal investigators
from IPHC (Claude Dykstra, Tim Loher) will dedicaach 2 months of time (1 month each
fiscalyear) during the course of the project, (dDykstra $15,802; Tim Loher: $18,8792; total
cost combined $34,594).

A lead sampled will be hired for 15 days ($316 xd&ys = $4.736) and two second samplers
will also be hired for 15 days ($283 x 15 dayssafhplers = $8.482).

Personnel/Fringe Benefits, $27,897

The fringe benefit rate is 20% of salary, with 863, covering fringe benefits including
employer portion of FICA/FICAMED for Josep Plan&$)(and $12,927 for Claude Dykstra and
Tim Loher. Fringe benefit ratios vary based on eyet-provided health care for spouse and
dependents. Fringe benefits for lead sampler qooresto $503 ($34 x 15 days) and for the two
second samplers correspond to $900 ($30 x 15 daysaxplers).



Supplies, $21.902

Bait: $21.902

Contractual, $87.808

Vessel charter:
- Vessel contract payments: $85.160
- P&l Insurance: $200
- Gear Maintenance: $2.448

Total Other Support provided by International Pacific Halibut Commission for this project
is: $224,406



Budget Narrative — Organization 2 — Fisheries, Aqutic Science and Technology (FAST)
Laboratory at Alaska Pacific University (APU):

Personnel (Federal Share} Partial support for Nathan Wolf (NW) and Bradtégrris (BH),
MSc student, and student technici$t8,875

Year 1:
NW - 0.5 months of support at $11,550/month: $5,775
BH - 0.5 months of support at $11,550/month: $5,775
MSc Student — 2.25 months of support at $2,500/mc$#,625
Student Technician — 2 months of support at $850fmd1,700

Year 2:
No salary expenses are requested for APU projetitipants in year 2.

Fringe Benefits (Federal Share} 10% fringe benefits on partial support for NW did:
$1,155

Year 1:
NWolf - 10% Fringe Cost on 0.5 months of suppo®ht,550/month: $577
BHarris - 10% Fringe Cost on 0.5 months of suppb11,550/month: $577

Year 2:
No fringe benefits are requested for APU projectipi@ants in year 2.

Travel (Federal), $4.867
Year 1:
Sample collection and captive experiment, Seward 2Kround trips for 2 people):
$4.867
Mileage Anchorage - Seward (253 miles RT @ $/ndé): $1639
Per diem — Seward (12 days @ $269): $3,228

Year 2:

No travel funds are requested for APU project pgadints in year 2.
Equipment (Federal) - none
Supplies (Federal) - $3,799

Assays for blood determinations. Total: $2,700
- Cortisol ELISA ($270 x 10): $2,700

General laboratory supplies. Total: $1,099



Contractual (Federal), $26,000
Vessel charter for halibut capture (5 days @ $1@&9g: $9,000

Captive experimental, lab, and office facilitiedla Seward Marine Center: $17,000

Other (Federal): none

Total Direct Charges APU: Federal: $54,697

Total Indirect Charges APU: Federal: $8,205

APU indirect charges (15% of $54,696.74): $8,205

Total Charges APU: Federal: $62,901

Other Support/In kind Contributions for — Organizat ion 2 — Fisheries, Aquatic Science and
Technology (FAST) Laboratory at Alaska Pacific Uniersity (APU):

Personnel/Salaries, $97,960

Nathan Wolf (NW) and Bradley Harris (BH) will eadiedicate 3 months of time (1 month each
in year 1 and 2 month each in year 2) during thesmof this project (total cost $69,300).

The Fisheries Science and Aquatic Technologies ladbry at Alaska Pacific University will
dedicate 1 year of MSc student tuition (approxitya$d0,660) and stipend ($18,000) to a
student working on this project (total $28,660).

Personnel/Fringe Benefits, $13,860

The fringe benefit rate is 10% of salary, with 868) covering fringe benefits for the 6 months
(combined total) of salary time dedicated by NW &l

Supplies, $1,500.00
General Laboratory supplies: $1,500
Indirect Charges APU, $2,735

APU indirect charges (5% of $54,696.74): $2,735



Total Other Support provided by the Fisheries Aquaic Science and Technology
Laboratory at Alaska Pacific University for this project is: $116,055



Budget tables:

IPHC

BUDGET CATEGORIES

Object Class Categories
a. Personnel

b. Fringe Benefits

c. Travel

d. Equipment

e. Supplies

f. Contractual

g. Construction

h. Other

i. Total Direct Charges
j- Indirect Charges
TOTALS

APU
BUDGET CATEGORIES

Object Class Categories
a. Personnel

b. Fringe Benefits

c. Travel

d. Equipment

e. Supplies

f. Contractual

g. Construction

h. Other

i. Total Direct Charges
j- Indirect Charges
TOTALS

PROJECT TOTALS

BUDGET CATEGORIES

Object Class Categories
a. Personnel

b. Fringe Benefits

c. Travel

d. Equipment

e. Supplies

f. Contractual

g. Construction

h. Other

i. Total Direct Charges
j- Indirect Charges
TOTALS

1st Year 2nd Year 1st +2nd Year
Federal Non-Federal Federal Non-Federal Federal Non-Federal
0 49826 0 36973 0 86799
0 14584 0 13313 0 27897
1840 0 2380 0 4220 0
0 0 0 0 0 0
174410 21902 15864 0 190274 21902
24886 87808 0 0 24886 87808
0 0 0 0 0 0
3840 0 0 0 | 3840 0
204976 174120 18244 50286 | 223220 224406
0 0 0 0 0 0
204976 174120 18244 50286 223220 224406
1st Year 2nd Year 1st + 2nd Year
Federal Non-Federal Federal Non-Federal Federal Non-Federal
18875 51760 0 46200 18875 97960
1155 4620 0 9240 1155 13860
4867 0 0 0 4867 0
0 0 0 0 0 0
3799 1500 0 0 3799 1500
17500 0 8500 0 26000 0
0 0 0 0 0 0
0 0 0 0 0 0
46197 57880 8500 55440 54697 113320
6930 2310 1275 425 8205 2735
53126 60190 9775 55865 62901 116055
1st Year 2nd Year 1st + 2nd Year
Federal Non-Federal Federal Non-Federal Federal Non-Federal
18875 101586 0 83173 18875 184759
1155 19204 0 22553 1155 41757
6707 0 2380 0 9087 0
0 0 0 0 0 0
178209 23402 15864 0 194073 23402
42386 87808 8500 0 50886 87808
0 0 0 0 0 0
3840 0 0 0 3840 0
251173 232000 26744 105726 [ 277917 337726
6930 2310 1275 425 8205 2735
258102 234310 28019 106151 286121 340461
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