Co-variability of Fraser River sockeye salmon productivity
and phytoplankton biomass in the Gulf of Alaska
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Ocean processes that influence sockeye survival:
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Ocean processes that influence sockeye survival:

a challenge in variable integration

&0

Longitude

apnine

Map: Beacham et al. 2014



Ocean processes that influence sockeye survival:
a challenge in variable integration
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Estimates of sockeye salmon productivity
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Estimates of sockeye salmon productivity
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Estimates of sockeye salmon productivity

What are the shared
conditions that impact
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MODIS chlorophyll-a ([Chl-a])
and fish productivity
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MODIS chlorophyll-a ([Chl-a]) and fish productivity

1 ré= 0.87: Average values over 1998-2003
p < 0.0001 ° within 11 NPAFC areas
< L. .

1 n=11

oy
o
|

Mean resident fish yield
(metric tons-km 2)
o
]

Q
o

o

6
Mean chl-a concentration (mg-m-3)
~Phytoplankton biomass D

Source: Ware and Thomson 2005



Objective: Spatial & temporal
relationships between MODIS

¢ [Chl-a] and sockeye productivity
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Strong correlation (r*>0.4) in the Northwest Gulf of Alaska
(GOA)

SR Y

. A7 g Alaska
LT 00T

Latitude

1 130" W
15 [ ] L
e 145 k 1367



0.7

I I
~ Aggregate Prod x Regional median [Chl-a]

0.6
0.5
0.4 -

0.3 -

0.2 -
0.1
0 | | | |

09-Apr 29-May 18-Jul 06-Sep

Strongest in the late
summertime




0.7

0.5

0.4 -

0.3

0.2 -

Jul 28-Aug 28
Average

09-Apr

Strongest In t
summerti

Integrated in both space AND time:

29-May

ne late

me

18-Jul ! 06-Sep

4 -

3 L

2 L

1 L

0 L

r?=0.6
1 . .
0 0.5 1 1.5
ke Regional late summer [Chl-a]

Aggregate Productivity



Gates Late Shuswap Scotch Creek
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Sampling surveys (‘97-'07)
of Fraser R sockeye salmon
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A food web mechanism rec
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McKinnell (2013): the 2008 phytoplankton bloom did
not augment the 2010 sockeye salmon return
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Weaker correlation with net primary productivity
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(a) [Chi-a] anomalies (mg m'3)
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(a) [Chi-a] anomalies (mg m'3)

g 8
z £

Longitude

4]

a
o

=4

T
s 'y

itude 14e°W 144w

<4
i
=z

(b) Sea Level Anomalies (m)
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54°N

54°N

154
60°N W

154y

15200 150°W 148°W 146°W

e
15200 150°W 148°W 146°W 144°W

Longitude




Cross-shelf exchange

2014 - surface argo velocity vectors Aug 2014
. 4
58°N —
W=
579N | E
o
° o ®
56°N - . 9
-] : f —
345N o Q
154% 15200 1500 148°W 146°W 14w g N
. of4W L 152°W 1500w 14g°W
Longitude s S0°N
8 3

54°N
154°y 15200 150°W  148°W

Longitude

Argo data: Asia-Pacific Data Research Center

146°W

144°W

0.3

0.2

0.1

-0.1

-0.2

[Chl-a] anomalies
mg m3

m


Presenter
Presentation Notes
Photo - https://photos.google.com/share/AF1QipM3_44n8ZPxsLiOrBHLjI9oL0gYUpsJMn7SL6ciUWtd9Z34ou2lrbvy-k6cndEdWw/photo/AF1QipNumAsGkjatIuiSWjJXKg-v_x_BeQsy8p61xU6p?key=YV8xUXhRR1k2NVB3bVZmYmZ0Y2RRVHZyZjVibndB
https://argo.ucsd.edu/outreach/multimedia-resources/photos/


Conclusion I: Higher eddy activity deliver prey to
sockeye salmon foraging near Kodiak Island
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Conclusion I: Higher eddy activity deliver prey to
sockeye salmon foraging near Kodiak Island
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Conclusion Il: contribute to stock recruitment models?
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Conclusion Ill: methodology informs new
hypothesis testing in the future

Requires few a priori assumptions

Coupled with multiple-stock productivity indicator — a useful approach
to search for regions/times of focus for future field work?

Questions?
Contact: srosengard@eoas.ubc.ca
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