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Researchers from the Auke Bay Laboratories of the Alaska Fisheries Science Center have provided forecasting informationto

stakeholders of the pink salmon resource of Southeast Alaska (SEAK) since 2004. The forecasting parameters are derived from

an ongoing time series of data collected by the Southeast Alaska Coastal Monitoring (SECM) project. The SECM pink salmon

forecasts enable stakeholders to anticipate the harvest with more certainty than

previous forecasting methods have allowed. In seven of the past eight years,

these forecast estimates have deviated from the actual pink salmon harvests

Al < by an average of only 7%. Accurate pre-season SECM pink salmon harvest

W SECM mllesfoﬂes . e forecasts help to increase the economic efficiency of the commercial salmon Mg W
fisheries in SEAK and also help to promote resource sustainability. Www,q ‘C-Mm.gov/ABL/MSI/ﬂﬁi—’u)d

Methods:

. Collect SECM ecosystem data during surveys in
the Icy Strait vicinity: May-June-July-August
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Assumptions:
20A{CPUE )35
/ . Icy Strait CPUE represents the entire SEAK region

. The monthly “peak” CPUE adequately captures the

. Evaluate SECM biophysical metrics to develop magnitude of the seaward migration signal

ificm ‘qm:g’:omr_w . ik inc : the “best” forecast model
. . Share SECM data with the Alaska Department

& A g of Fish & Game
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consumption rates of hatchery and wild juvenile chum assemblages across marine ecosystems from the Alaska — 4. Present SECM pre-season pink salmon harvest 3 v . . 4 Interannual frqwlmg efficiency of
salnon using bioenergetics models: examined carrying Coastal Current to the California Current: contributed to - forecast to resource stakeholders survey vessels is accounted for
ilh BT b tns b oy St NOAA's Ecosystem Conside rations Report on interannual
zooplankton trends and pink salmon forecasts - I C

. No significant mortality events occur after juvenile
salmon enter the ocean
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Southeas pink sairan harvest (ons)

uPredatmn Events: Characterized predation on juvenile e, -
Imon by hey piscivares and estimated predation mpact Ly [r0cess Studies: Conducted laboratory and at-sea

of an abundant episod c predator o aduft salion harvests studies to address specific research questions; such as
_predation, starvation, and feeding phythms

® Harvest

© Forecast
pr-cyc S and —1ufhmcd university pul
Climate Change: Identified szasonaland interannual

anomalies in temperature and zooplank ton trendsover a
16-yn time series

Technical Collaborations: Hands-on training in samphng
nd trawl gearoperation with foreign,

SEAK pink salmen harvest

Ecosystem metrics and SEAK pink salmon harvest Pink salmon forecast model accuracy: 2004-2011
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Routine sampling at
each station includes:

» CTD profile to 200 m

- &  ° 20-mvertical NORPAC
= o e 200-m obligue Bongo

 * 20 min rope trawl haul
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Selected biophysical factors consiaenedsor:
forecasting Southeast pink salmon rur’va:)r
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J-pink salmon: *Pe BCRYSy, groiig), SZarrie, cdridirion,
peak m lejeirlog] rrunrr, ¢ficr composition, ic,
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Paradigm of pink salmon biology:

Mortality during early marine life is high,
variable, and affects year class strength

Mortality rates
(Parker 1968, Karpenko 1998)
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Strong relationship between SECM juvenile pin
catch and adult harvest 1998-2011

Harvest = 16.2x - 3.5
R2=0.84
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NOAA /NESDIS 50 KM GLOBAL ANALYSIS: SST — Climatology (C), 7/12/2005

white regions indicate sea-ice

http://www.osdpd.noaa.gov/PSB/EPS/SST/data/anomnight.7.12.2005.gif




SECM pink salmon forecast models 2004-2011.
Accurate (<1-167% of harv.) in 7 of 8 past years

~
(%))
<
=
£

~—
=
(%)
Q
>
]
<
<
o
£
)
172
=
.S

Q.
M
<
8
Vp)

2004 2005 2006 2007 2008 2009 2010 2011
Adult returns

*

Model parameters: 1=CPUE only, 2=CPUE+MayTemp, NS
3=CPUE+MayTemp+ENSQj, & 4= CPUE+MayTemp+ENSOJ+MLD‘*"""‘
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3) "J ackknife iff"f"r"acedure to evaluate models

over time series

4) Bootstrap re-sampling of CPUE data to
generate forecast confidence intervals
and examine-effect of measurement error
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2012 pink salmon forecast model

Prediction
Models Adj Regression| for 2011
Rz AIC, Pwlue  (80% cI)
Peak CPUE 83% 99.3 <0.001 17.7 M
(13-24)
Peak CPUE + < 0,001 18.8 M
May20temp (13-25)




Ecosystem metrics (over the SECM time series) considered for forecasting pink salmon harvest to Southeast Alaska for 2012

"BEST" values (upper 3" "OK" values (middle 3"™)
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r‘:;:s mptions.in using,our.SECM \JLJ\//(HJ/
pinki CPUE datal tio predicit SEAK harvest:

1. Lcy Straif: CPUE represents. fine entire r‘zgion_, .
i e . _—
2. The monTth '‘neak” CPUE adequa’rely cap’rur'es
’rhe magnl’rude of the seaward mlgr'a‘rion signal,

——

3. No significant mor"raln’ry events occur affer
~~juveniles enter the ocean, and~ -

4. Fishing efficiency among the survey vessels is
reasonably taken into account each year
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Pink salmon seasonal mortality periods
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conditions

adults

Summer Winter
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Alaska air temperature tends..1949-2009

Mean Annual Temperature Departure for Alaska (1949 - 2009)
= THE ALASKA CLIMATE RESEARCH CENTER —

Total Change in Mean 5easonal and Annual Temperature (°F), 1949 - 2009

0.5 ! Location  Winter Spring Summer Autumn Annual

05 e S Bl ' Barrow 6.7 4.5 30 37 45
' Bettles 43 18 1.1 38
Big Delta 34 1.2 0.0 34
' Fairban ks 36 2.3 02 3.3
-3.5 1 McGrath 48 2.7 08 39
4.5 West Coast  Kotzebue . 18 26 1.4 3.1
1949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 s _ 13 75 04 76
SR SIS S AR A Bethel : A8 23 0.0 3.5
King Salmon 45 17 06 3.7

Total Change in Mean Annual Temperature (°F), 1949 - Cold Bay : 16 1.7 0% 1.4

St Paul . 2.1 26 1.1 1.6

Southcentral  Anchorage : 3.3 16 1.9 3.0

Talkeetna 5.2 3.1 2.4 49

Gulkana 2.4 1.0 0.1 2.8

Homer . 38 33 18 38

Kodiak . 2.1 1.2 0.4 0.9

Yakutat . 2.8 18 0.4 2.5

Juneau 29 2.2 1.4 3.2

Annette . 2.3 18 0.3 2.0

-1.5 1

-2'5 -4

Statewide Average: 3.0°F N AL"EFSQE | . 13 21 04 3.0

Abska Climate Ressarch Center Gemphysical Institute, U niversity of Alaske Faianks
http://climate.gi.alaska.edu/ClimTrends/Change/graphics/temp_ch_map-49-09C. jpg




What ocean basin-scale signals indicate...
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SEAK pink salmon harvests 1960-2011
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SEAK pink salmon harvest: north vs. south
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Data courtesy of Steve Heinl, ADFG
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SEAK pink salmon harvest proportion
increasing in north since mid-70's!
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Future challenge in forecasting
pink salmon in SEAK

Unless we can identify and “parameterize”
a mechanism responsible for the apparent
shift in regional pink salmon productivity...

SECM forecasting using juvenile pink salmon
metrics in the northern region may not align
with harvest over the entire region



Spawnmg hC(bl'l'Cl'l") |
*more newly formed, compr'omlsed or glacial rebounding

Life histories strategies?
erun timing (early-middle-late) cmd 7 intertidal spawners "

Estuarine, migration corridor, or ocean conditions?
*predator complexes (sableflsh dogfish, whales...)
-competitor complexes (fish, birds, mammals) .
water temps, AK Coastal Current, ENSOs eddies, e’rc
‘phenology-timing of seaward and homeward migrating fish .
‘migration directions.....are southern fish intercepted in N.

Commercial fishing effort or management practices?«
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Assess pmk salmon smwnmghabu’ra L tilization
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pa’r’rerns of dlffer'e

”hls‘rory and compare it ‘ro Ad_ke Creek m NG SEAK

v e
' Explore ” neéer' J-j,,t‘ rn) Lfl)' To de’rer'mme

r'eglonal (N/S)orrun<time E/M/L) stock IDs

ConTmue monitoring marine ecosys’rem metrics
and look for sugnals pr'eda’rlon Tem)o anom{ol etc.




Have SEAK pink salmon arrived
at the “Srossroads"?
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_arecurrently avallable rom only one wuld sys%

Stock A Reglonal shifts

structure? in production?




Conclusions:

Best SECM: forecasiiimodel predicits a
low (188 M)F SEAK pilnkihiarvest fior 2012

SEAK plnk salmon pnoddc‘rlvﬁry has
changed over ‘rlme~ ashas the climate

Further study is needed fo understand
the recent discontinuity of pink salmon
harvest frends within Southeast
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For more SECM forecasting info:

. ogle:
AFSC SECM pmk salmon forecast

o 25th Northeast Pacific
@%y o } Pink and Chum Workshop
jonal Oce%c & Atmosp eric Admmlstratlonh Juneau, Alaska
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