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Southeast Alaska Coastal Monitoring (SECM)  
monthly sampling: May-Aug, 1997-2014
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SECM sampling stations in Southeast Alaska
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Gulf of AK Integrated        
Research Project

July 2010-14 
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Paradigm of pink salmon biology: 
Mortality during early marine life is high, 
variable, and impacts year class strength
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SECM project stations along a primary 
seaward migration corridor in Southeast 

Alaska Alaska
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Generalized ocean distribution of pink salmon

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…. 

Southeast Alaska pinks shaded in green

SEAK
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Key pink salmon life history phases
Harvest

“Black
box”

“Black
box”

Optimal spawners, 
water flow, snow cover 

Freshwater
Warm Spring, good 

flow and mixing

Estuarine 

Rapid offshore 
movement of fry

Nearshore
High juvenile 

abundance/distribution 

Strait - Coastal

Optimal entry time 
to continental shelf

Gulf of AK

Low predation in 
fall and winter

N. Pacific 
Ocean

SECM sampling
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Additional Divider Information
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 1998-2013 

2005 ocean yr
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2012 ocean yr
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Physical 
data

Zooplankton
biomass/diet

Size & growth

Pink         Chum

Catches 
(CPUE)

Stock comp Predation

SECM ecosystem metrics considered
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Selected biophysical factors considered for 
forecasting Southeast pink salmon harvest

Physical (region & ocean basin)
Region: Temperature (surface + integrated–“ISTI”), 

salinity, & mixed layer depth

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

Biological (region)
J-pink salmon: Peak CPUEcal & ttd, peak migration month, catch 

composition, growth, size at time, condition

Trophic: Surface and integrated measures of 
zooplankton, and predation (adult coho)
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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
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SECM pink salmon forecast models 2004-2014: 
In 9 of 11 years, forecasts 0-20% of harvest,    deviation 9%×
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2014 SECM sampling results
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May oceanographic sampling completed w/ RV Sashin

June, July, and August trawl and oceanographic 
sampling conducted with chartered FV Northwest 
Explorer (used past four years) 

High juvenile pink catches: 5th highest (CPUEcal,  
vessel calibrated) and 3rd highest (CPUEttd, trawl 
track distance), and a high proportion of pinks/catch 

Average migration time, coho predation index, 
North Pacific Index, and Icy Strait temperatures

A strong indication of avian predation on pinks



2015 pink salmon forecast models 

Models 
considered

Regre.
P value

Adj.
R2 AICc

Jack-knife
% error
avg/med

Prediction
for 2015
(80% CI)

CPUEcal + 
ISTI < 0.001 74% 139.7 20/11

54.5 M
(38-71)

CPUEttd + 
MayTemp < 0.001 81% 134.4 27/29 71.5 M

(57-86)

Ecorank 
(6 variables)

< 0.001 73% 138.3 24/14 57.9 M
(42-74)
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Jackknife “Leave-One-Out” forecasts 
CPUEcal + ISTI  model: 1998-2014 
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Jackknife prediction errors for 
PeakCPUEcal, PeakCPUEttd, 

and Ecorank models 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 17



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 18



Ecorank model: SEAK harvest vs. avg rank 
score of the six significant variables

Rank 6 (2014 ocean conditions) = 57.9 M harvest in 2015

Year Ave. rank Harvest
1998 11 42.4
1999 1 77.8
2000 16 20.2
2001 3 67.0
2002 8 45.3
2003 10 52.5
2004 9 45.3
2005 4 59.1
2006 15 11.6
2007 7 44.8
2008 18 15.9
2009 12 38.0
2010 14 24.0
2011 2 58.9
2012 17 21.3
2013 5 94.7
2014 13 37.2
2015 6 ??

y = -4.5025x + 87.995
R² = 0.7502
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Gulf of AK pink catches
Gulf of AK Integrated        

Research Project
July 2010-14 
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Icy Strait vs. Gulf of AK pink catches
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Juvenile pink catches in Strait and GOA waters

SECM GOA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 21



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 22



Predators of juvenile/immature salmon?
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Pink salmon observed after bird strike injuries, 
sampled in Icy Strait trawls, 30-31 July 2014

Haul – station
examined

Pinks 
observed

Pinks with 
bird strikes

Percent
“marked”

18062 - ISC 1,061 15 1.4%

18064 - UCA 95 0 0.0%

18065 - UCB 337 4 1.2%

18067 - UCC 120 2 1.7%

Total 1,613 21 1.5%

See predator scars most years, but this type was prevalent in 
2014 so we quantified “marked survivors” 
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Implications of climate, 2014 ocean 
conditions and pink salmon production



Adult 
production?

Model of potential pink salmon productivity drivers
--- Simple two year life cycle - one ocean winter ---

Prey?

Predators?

Climate?

Competitors?

fry

juvenileadult

egg
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Climate connection between the MEI (winter) 
and Icy Strait 20-m integrated °C (summer) 
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“Best” pink years
“Worst” pink years
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How well did pinks grow in 2014 ocean conditions?
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Strong relationship between SECM juvenile 
pink catch and adult harvest 1998-2011 

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

July 2005

Anomalously warm summer conditions
in eastern GOA in 2005
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http://www.osdpd.noaa.gov/PSB/EPS/SST/data/anomnight.7.12.2012.gif

July 2012

Anomalously cold summer conditions
in eastern GOA in 2012
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http://www.ospo.noaa.gov/data/sst/anomaly/2013/anomnight.7.11.2013.gif

Intermediate summer conditions
in eastern GOA in 2013

July 2013
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http://www.ospo.noaa.gov/data/sst/anomaly/2014/anomnight.7.10.2014.gif

“Warm blob” summer conditions
in eastern GOA in 2014

July 2014
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Spring & summer conditions in NW GOA

https://www.sfos.uaf.edu/sewardline/index.html#

Seward Line website 
accessed 13 Nov 2014

Spring 2014 status

Water temperatures: Average

Summer 2014 status

Water temperatures: HOT (1.0°C 
above average)

Zooplankton abundance: Low , 
southern  zooplankton species 
present 
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May temperature        September temperature

Seward “GAK” Line temperatures 1998-2014

https://www.sfos.uaf.edu/sewardline/Physics_time-series.html

Upper 100m integrated water column temperatures at 
stations along the Seward line in the NW GOA
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Conclusions:
 54.5 M pink salmon harvest forecast for 2015

 Precautionary lower forecast prudent due to 
anomalously warm ocean conditions in GOA, CPUE 
relatively lower in GOA compared to Icy Strait, &  
additional evidence of high avian predation

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

 Both alternative forecast models predicted  
higher harvests: 58 M eco rank & 72 M ttd
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We will update our NOAA pink salmon forecast web page soon
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MERRY CHRISTMAS!
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