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Poster Session… 

SECM Forecasting 



SECM sampling stations in Southeast Alaska 
May, June, July, August 1997-2011  



Routine sampling at 
each station includes: 

•  20-m vertical NORPAC 

•  200-m oblique Bongo     

•  CTD profile to 200 m 

•  20 min rope trawl haul 

ABL’s SECM project 



Physical 
data 

Zooplankton 
biomass/diet 

Size & growth 

   Pink         Chum  

Catches 
(CPUE) 

Stock comp Predation 



 Selected biophysical factors considered for 
forecasting Southeast pink salmon harvest 

Physical (region & ocean basin) 
 

Region:  Temperature (surface + integrated), 
 salinity, & mixed layer depth, etc. 
 

Ocean basin:   ENSO (El Niño Southern Oscillation Index), 
                    NPI (North Pacific Index), 
 PDO (Pacific Decadal Oscillation Index), etc. 
 
 

Biological  (region) 
   

J-pink salmon: *Peak CPUEJJ, growth, size at time, condition, 
  peak migration month, catch composition, etc. 
 

Prey fields:    Surface and integrated measures of zoop., 
 stomach fullness (% of body weight), etc. 
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Harvest = 16.2x - 3.5

R² = 0.84
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Juvenile pink salmon peak June/July Ln(CPUE+1)

 Strong relationship between SECM juvenile pink 
catch and adult harvest 1998-2011  

2005 ocean yr 



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

July 2005 
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Forecasting procedures using a 
general linear model 

1) Forward-Backward Stepwise Regression 
considering all variables, P < 0.05 

2) Use  Corrected Akiake Information 
Criteria (AICc) to check for “over 
parameterization”   

3) “Jackknife” procedure to evaluate models 
over time series 

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



2012 pink salmon forecast model  

 

Models 

 

Adj. 

R2 

 
 

AICc 

 

Regression   
P value 

Prediction 

for 2011 

(80% CI) 

 

Peak CPUE 

 

83% 

 

99.3 

 

< 0.001 

 
17.7 M  

(13-24) 

 

Peak CPUE + 
May20temp 

 

89% 

 

95.9 

 

< 0.001 

 

18.8 M 

(13-25) 

 
 

 

 



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

"BEST" values (upper 3rd)       "OK" values (middle 3rd) "WORST" values (lower 3rd)
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Data sources: ---> NOAA NOAA CGD NOAA ADFG NOAA NOAA

1998 42.5 1997 2.5 July 15.6 18% 18.1 31.1 7.3

1999 77.8 1998 5.6 June 18.1 69% 14.8 60.8 7.8

2000 20.2 1999 1.6 July 15.8 22% 14.3 53.5 6.5

2001 67.0 2000 3.7 July 17.0 29% 27.3 132.1 6.6

2002 45.3 2001 2.9 July 16.8 39% 10.8 61.5 7.1

2003 52.5 2002 2.8 July 15.6 48% 18.6 150.1 6.4

2004 45.3 2003 3.1 July 16.1 42% 16.6 95.1 7.4

2005 59.1 2004 3.9 June 15.1 40% 20.0 169.6 7.6

2006 11.6 2005 2.0 Aug 15.5 31% 15.7 87.9 8.3

2007 44.8 2006 2.6 June 17.0 44% 19.9 65.9 6.7

2008 15.9 2007 1.2 Aug 15.7 21% 10.2 81.9 7.0

2009 38.0 2008 2.5 Aug 16.1 59% 17.6 117.6 6.1

2010 23.4 2009 2.1 Aug 15.1 24% 9.5 34.8 7.3

2011 58.5 2010 3.7 June 17.6 59% 12.7 121.6 8.3

2012 ??.? 2011 1.3 Aug 15.7 36% 11.2 30.9 6.7

Pearson correlation "r" = 0.92 -0.75 0.64 0.63 0.48 0.40 0.08

P-value (* = significant @ <.05) = 0.00* 0.00* 0.01* 0.02* 0.08 0.16 0.79

Data sources: NOAA (SECM project, Auke Creek: John Joyce), ADFG (Andy Piston), and CGD (Climate and Global Dynamics: Jim Hurrell, http://www.cgd.ucar.edu/cas/jhurrell/indices.data.html)

Brood year (BY) +2 BY +1

18.8 



Assumptions in using our SECM juvenile  
pink CPUE data to predict SEAK harvest:  

  

1. Icy Strait CPUE represents the entire region, 
 

2. The monthly “peak” CPUE adequately captures 
the magnitude of the seaward migration signal,  
 

3. No significant mortality events occur after 
juveniles enter the ocean, and  
 

4. Fishing efficiency among the survey vessels is 
reasonably taken into account each year 



Climate change and pink salmon 
production trends in SEAK? 



Fall 
stream 

conditions 
adults 

Winter 
conditions  
egg-fry 

Spring  
estuarine 
conditions 

fry 

Summer sampling 

? “Black 
 Box” 



http://climate.gi.alaska.edu/ClimTrends/Change/graphics/temp_ch_map-49-09C.jpg 



What ocean basin-scale signals indicate… 

PDO – SST, 
Sea level pres., wind 

El Niño 

La Niña 
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Total harvest

Data courtesy of Steve Heinl, ADFG 
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Southern region

Northern region

SEAK pink salmon harvest: north vs. south 

Data courtesy of Steve Heinl, ADFG 

35% 

65% 
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Data courtesy of Steve Heinl, ADFG 

SEAK pink salmon harvest proportion  
increasing in north since mid-70’s! 

In 10 of the past 14 SECM years 
%North harvest was 30-55% 



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

Future challenge in forecasting  
pink salmon in SEAK  

 
 
 

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



The $1,000,000 Workshop question is… 
What’s changed between N & S SEAK pinks since the mid-70’s? 

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

Stream related characteristics? 
•flow, temp, timing of precip./snow pack, extreme events 

Spawning habitat? 
•more newly formed, compromised, or glacial rebounding  

Life histories strategies? 
•run timing (early-middle-late) and % intertidal spawners 

Commercial fishing effort or management practices?  



Examine SEAK stream flow/temp/hydrologic data 

Explore “newer” genetic methods to determine   
regional (N/S) or run time (E/M/L) stock IDs 

Continue monitoring marine ecosystem metrics 
and look for signals: predation, temp. anomol., etc. 

Monitor a S-SEAK stream for pink salmon life 
history and compare it to Auke Creek in N-SEAK 

Assess pink salmon spawning habitat utilization 
patterns of different run components 



Have SEAK pink salmon arrived 
at the “crossroads”?  

Predominately 
97% “wild”  

Regional shifts 
in production? 

Record value 
$92 M 

Stock  
structure? 

2,000+ stocks, however, survival/life history data 
 
 
 

 are currently available from only one wild system 



Conclusions: 



25th Northeast Pacific  
Pink and Chum Workshop 
Juneau, Alaska  
13-15 February 2012  

For more SECM forecasting info: 
 

Google:   
AFSC SECM pink salmon forecast 


