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Presentaiiontoliiine

s Overview ABLL's ' Southeasi Coastal
Monitoring (SECM) project 1997-2015

¢ Introduce ecosystem meftrics considered
for use in forecasting pink salmon harvest#

“* Review past model performances (2004-15)
& present the 2016 NOAA pink forecast

% Discuss forecast model “nuts & bolts” and
the implications of 2015 ocean conditions
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Southeast Alaska Coastal Monitoring (SECM)
monthly sampling: May-Aug, 1997-2015
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SECM Northern region
Auke Bay Monitor
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Paradigm of pink salmon biology:
Mortality during early marine life is high,
variable, and impacts year class strength

Mortality rates
(Parker 1968, Karpenko 1998)

o
<
P

>

| -
>

v
-

=

Q

O

| -

Q
a

Days at sea

™
5@‘} NOAA FlSHERlES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 5
e



SECM project stations along a primary
seaward migration corridor in Southeast
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Generalized ocean distribution of pink salmon
Southeast Alaska pinks shaded in green

mmm ALASKA

mm BC.
ISEAK

http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/salmon-saumon/facts-infos/pink-rose-eng.html

Takagi et al. 1981, INPFC Bulletin 40, Distribution and origin of pink salmon....
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Key pink salmon life history phases

water flow, snow cover
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Strong relationship most years with SECM
juvenile pink catch & harvest 1997-2015
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Selected biophysical factors consiaered for

:
) )

forecasting Southeast pink salmonfiarvesis
Nfological (rzgion)

J-pink salmon: Peak (HJ_.,._,, Wrrels D288 (eIt F IO T, cates
slelufelelfhilielal, e dd A s i 2. fiigz, conditior

Trophic: Surface af leliizgpaze ifzasures of
zooplank’ron, andipred o (CEiAeE

Region: Tempem’rure (s""‘ rface + it —_

Ocean basin: ENSO (El Nmo Sotﬁ __-g:::. NSHIEEX))
PDO (Pacific Decadal Gscﬁ1a “r 23], g ES
NPI (North Pacific Index) = — - ——
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adst cedUres using a
general.Jmear model

1) Forward=BackWard Stepwise Regression
’“O(IJJJ%’J(J agiddjes, £<005
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'.;_L‘Q ORGPl AoV er parame terization”

3) “Tackknife! _,_,Pocedure to evaluate models
over time s_"”i-l--l-es (hindcasting + remove 1 yr.)

T i

4) Bootstrap "best” model fo generate forecast
confidence intervals by re-sampling CPUE
data to account for measurement error
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SECM pink salmon forecast models 2004-2015:
In 9 of 12 years, forecasts 0-20% of harvest,X deviation 9%
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PISECM sampling results

oceanographic sampling completed w/ RV Sashin

June, Jidly, and August trawl and oceanographic
sampling conducted with chartered FV Nortrwesit
Explorer (used past five years)

Low-moderate juvenile pink CPUEs but a favorable
early seaward migration timing

Unfavorable proportion of pinks in catch and a high
coho predation index

North Pacific Index was average
Upper 20-m water temp MJJA, 2"¢ warmest ISTI
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40-60%, Yellow= >20<40%

Average rank score of the six variables

Pink regional proportionality (% Northern
harvest: Green

or >60<80%; and Red = <20% or >80%)
Pink salmon escapement index for SEAK
Auke Creek fry outmigration (1,000s)
Upper 1-20 m avg. Icy Strait temperature
"ISTI" May, June, July and August

SEAK pink salmon harvest year

(BY lagged 2 yrs. later)
SEAK pink salmon harvest (M)

SEAK pink salmon harvest (M)
Latitude 58°N, near Juneau
Juvenile peak pink (CAL)

Peak seaward migration month
Proportion of pink in trawl hauls
Adult coho predation impact
Coho total #s/J-pink CPUE
(response variable)

CPUE June or July
Juvenile peak pink (TTD)

(BY lagged 1 yr later)
CPUE June or July

Ocean entry year
(June, July, Aug)

Brood year (BY)
North Pacific Index

e Ranking of the average rank scores
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2003 52.5 o o g . b [ 2005
2004 45.3 . 5 5 2006
2005 59.1 : . . . 5 2007
2006 11.6 . . . . 2008
2007 44.8 5 5 . . 2009
2008 15.9 3 . 5 . . 2010
2009 38.0 : : 5 . 5 2011
2010 24.0 . . . : 2012
2011 58.9 : . . . . 2013
2012 21.3 5 . . 5 2014
2013 94.7 ] g . . 5 [ 2015

=
N

2014 37.2 . . . ! . . : 13| 2016

Harvest
correlations
Probability
value=

0.33 ; . . ; . . ; Pearson correlation "r"

0.18 ! . . . (* = significant @ p<0.05)
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Eco-rank model: SEAK harvest vs. avg
rank score of the six significant variables
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Rank 12 (2015 ocean conditions) = ~37 M harvest in 2016
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2016 pink salmon f-orecasi models
Jack=kniies SPrediction
:7:) [?J'f’g‘r'] erJ ?O,f)

avg/meadian

IsTT <0001 70% 1494 22/13 242 M
(-)
Eco-rank

(6 variables) <0001 68% 1488  26/15 374 M

(-)
Eco-rank + E
May temp <0.001 78% 1438 26/23 30.4 M
(16-45)
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Potential pink salmon productivity drivers
Simple two year life cycle - one ocean winter -

Climate?
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Icy Strait vs. Gulf of AK juv. pink catches
Pear. Cor. value 0.73, P-value 0.098

y =0.36x-0.23
R*=0.54
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How well did juvenile pinks grow. in 20152
Note 3 best (green) and worst (red) return years

Pink size on 24 July in Icy Strait
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Predators of juvenile/immature salmon?
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Predators of juvenile/immature salmon?
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Climatierconneciion between e MEINWinTer)
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Anomalously cold summer conaifions
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Intermeadiale summer conditions
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Warm blob™ summer (“ondi"rions
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“Warm blob* summer conditions
_ineastern GOA in 2015 (230 M
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Conclusions:
<+ 30.4 M pink salmon harvest forecast SEAK 2016

» Juvenile pink salmon in Icy Strait in 2015 were
“huge”, early, and present in low-moderate #s

» Unclear what impacts El Nifio conditions will have
on an already warm Gulf of Alaska in ferm of
salmon ocean survival - mixed history of returns

» Unknown ecological impacts of subtropical fish
species (tuna, ocean sunfish, thresher sharks) in
the GOA on pink salmon (competition/predation)

» After record harvest/escapements regionally in
2013, southern pink returns failed in 2015,
suggesting negative |mpac‘rs in the southern GOA
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We will update our NOAA pink salmon web pages soon
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EMA: Forecasting Pink Salmon Harvest in Southeast Alaska | EMA: Southeast Alaska Coastal Monitoring

Understanding how ocean conditions and chimate impact 2015 NOAA Forecast ABL Home Research conducted by EMA's Southeast Alaska Coastal Monitoring

salmon year class strength is an objactive of the Auke Bﬂy SECM ioct focuses on the s of iuvanile Salmran in the cogstal
Laboratories (ABL) Southeast Alaska Cosstal Monitoring (SECM) proj tudy of |

HIR H Ettosyseemmeaitoning waters of the Gulf of Alaska ecosystem. h the sireaming "What . itori
{SECM) project. The SECM project has collected a time 54 .5 million P"‘* salmon| & rscessment o o viden ) This Auko By;' mems et addgrcsscs ‘ Eeosystem Monitoring
series of indexes thal include juvenile salmon and their 2 " ;

= % H boo: BASIS key objectives of the NOAA Fisheries Sirategic Flan and international
as;‘?“ e S Salaincossil ey ‘.mﬂ‘ m.aO% tstra; - science programs including the North Pacific Anadromous Fish pasts
RN SIS 39 confidence interval of 48-58 M| cuior saska Commission (NPAFC) and the North Pacific Research Beard (Gull of Gulf of Alaska

Eco: tem
Pink Aszesamunt Aaska Inteqrated Ecosysiem Progect). Ecosystem metncs from Ecosystem
salmon returs are notoriously difficult lo forecast because — SECM research are used to develop indexes and stock assessments Assessment
thesr two-year life history cycle only mvolves one ocean E:I:r;:‘:..s(‘..a for NOAA's annual Ecosystem Considerabion Report Chukchl Sea
nger Assessment Measuring water properties with a Feasystem
:‘:;1: T: ;rglﬁajhr: ::Znﬂm mmnf;g:ass 2ok Primary SECM goals are to conductivity-temperature-depth profiler Assessment
’ Salman Ocean 1
success varies widely, with harvests ranging from 3 to 95 Fooen . - Salmon Ocean
g gy & Bycatch 3
Juvenile and adult pink salmon million fish annually in SEAK since 1060 Analysks: * Undarstand the early marine ecology and distribution of Fcology & Bycatch
captured during SECM sampling Juvenibe salmon and associated species " Analysis:

Fortunately, direct measures of juvenile pink salmon Anadremous Fish + Build time series of oceanographic and ecological indices for o ———
abundance al sea from SECM sampling have provided a " the coastal walers of Southeast Alaska -
powertul tool 1o improve forecasts. Juvenile salmon maring e 3 « Identify factors affecting salmon productivity (2.4, climate 3 Fink Salman
matality 1S reported to be high and vaniable dunng their s sast Al change, prey, abundance, and predalors)
initial spring nearshore residency. The SECM sampling of 5 MOnitoring = Produce data sels o evaluate halchery and wild slock
juveniles, which occurs later in the summer in seaward —— mleractions, and lorecast regeonal adull salmen relums
migration cormidors, has proven to be an effective index for underwater Vehicles Sampling zooplanklon with a tande Autonomous
use in pink salmon forecast models for SEAK SECM research was initiated in the spring of 1997, just prior to the ol '::mee “Ji:ﬂ‘.“s";' andem Underwater Vehlcles
Qceanography onset of a strong El Nifio event, and has continued annually SECM
SECM has been using juvenile pink salmon calch and e A sampling occurs around ey Strait (58°N, 136"W) in the northern
associated biophysical data o forecast aduilt pink salmon i 3 region and have bean sustained for 18 years This is a principal Program Activities:
hamvest in SEAK since 2004, Several models have been Migtory migration corridar for salmaon that transit dynamic tidal and 2 1 . pr—
used in this annual forecasting. However, the primary arsonn ocean hic features to offshore waters as juveniles and returnin -~ [ v e
Purse seiners harvest pink salmon worth biophysical factor correlated with harvest each year is the e i ﬁuhs?qnﬁ:l: years as adults ! ' \ Personnel
upwards of $125 million annually in SEAK, . Pubk : A o : - <
peak average catch per unit effort (CPUE) of juvenile pink
salmon in lcy Strait in June or July. Thus, summer juvenile pink salmon abundance in lcy Strait usually reflects Fogbers SECM researchers have compiled a mulli-year time series of Posters
ing h. f Imon to th i ta Se SiE : 5 !
:hr:a::::‘g EWZ:O D'n':::a“ 4 e e -..umpllng |||Iarvﬂh in May, June, July, and Angm] Juvenile salmon mnl .:m;&i‘,?:ﬂ:‘:‘?;;m Data Sets
ofec st mode P
performed well in 8 of the past 10 harvest
years, giving estimales that averaged within
9% of aclual harvests. However, the 2006
harves! was well below the lorecast and the
2013 harvest was well above the forecast '§ T
-
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ABL Home

oceanography

Publications

» Temperature and salinty prohles

= Surface nulrents and chiorophyll

« Zooplankton (upper 20-m and integrated)

y= 16T 14 + Size, abundance, and ongin of salmon
R =066 » Potential predators of juvenile salmon

Step-wise multiple regression models have
been developed thal include additional
anvironmental paramaeters beyond CPUE if
they significantly improve model fit and heip
o explain laler ocean conditons that affect
year class strengih. The SECM prefered
forecast for 2015 is based on a two
parameter model with CPUE and a o0 1o 20 bead AD 30 0
temperature index Juvenile pink salmon peak June/July LA(CPUE, 1)

Correlation of juvenile pink peak June or July CPUE and SEAK adult pink

Some of these biophysical dala are being used lo [orecas! pink
salmon retumns to Southeast Alaska and to evaluate recent
trands in commearcial salmon harvast and ocean sunvival within
the region, These analyses also explore the impact of large-
stale, chmale-driven processes on salmon year-class strength,

® <= 2006 returns

o5 8882385388

. Hervest - o N
P
SR Interannual variabllity of late spring and summer temperatures In the upper
= f 1 20-m water column of Icy Stralt, 19972014,
I : °
: : I I - '
a0l

2004 2005 2006 2007 2008 2009 2000 2011 2012 2013 2004

Videos on salmon ID
g v e e and “what we do”!

{with 80% confidence intervals) and actual harvests

SECM Forecasting Reports:
(NPAFC documents)

2004-2007, 2008, 2008, 2010, 2011, 2012, 2013, 2014

SECM Introductory vids
Contacts:

Joe Orsi, Emily Ferg , Adasx , Ellen i
Auke Bay Laboratories

Alaska Fishenes Science Centor, NOAA Fisheries

888883838

SEAK pork palmen harvert (mlliona)
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. 17th Salmon Ocean Ecology Meetind
d Baranof Hotel, Juneau, Alaska 29-31 March 2016
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