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Warmth appeared suddenly late in
2013 as an offshore pool of
anomalously warm water,
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throughout 2014 but moved
shorewards

Then in 2015, a large (Godzilla) El
Nino developed, persisting through
the winter.

El Nino versus the Blob
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Data used here are from the Continuous Plankton Recort
Survey:
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Regions covered in this study

1. The Alaskan Shelf

A Sampled typically Apr
Sept, 56x p.a.

A 20042015

A Transect has good
spatial consistency

2. Oceanic NE Pacific

A Sampled typically ApBept, 89x p.a.

A 20002015

A Two transects, one close to shelf/slope since
2004, one much more variable and runs wes;

across gyre.




The lower trophic level data consist of:

180+ Phytoplankton Taxa
Larger diatoms, hargdhelled dinoflagellates
Small, single cells
Naked flagellates

200+ Zooplankton Taxa
Crustacean plankton
Organisms 200urcm
Organisms < 200um, > 1cm or fragjle
Gelatinous planktomn

Additional caveats: \
Sampling covers ~April to September
Surface ~.5m mixed sample
Data > June 2015 are provisional




During the length of
the CPR time series,
the ocean has
alternated between
PDO+vewarm

(top) to PDGve and
cool (bottom).
Recently, conditions
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have been

unusually warm

gnd PDO+ve We can test whether the recent
influenced by the responses by plankton to the warmth fit
Blob and El Nifio. with what we expect from past

observations.



Phytoplankton

Mean annual relative abundance of large diatoms:
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Relationship with the PDO:

0.4 R?2=0.3365

0.3 57 o
0.2 :
0.1 o . O

I =]
02 | ®
03

Diatom anomaly

04, 2015®

-0.5
-1.5 -0.5 0.5
Annual PDO Index

® R2-0.4742

> b o .
3 0.2 ‘_,o' :
S 01 .
@O ..a° .
§ 0 e 2014
5 0.1 ® ‘..' ° @ .

02 | o ° 2015@

03

45 05 05 15

Annual PDO Index

® 5014

1.5




Diatom Composition

The proportion of the spring community comprising the different
cell shapes; round centric types or long, thin pennate types:
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Oceanic NE Pacific

e.g.Guinardiaand Pseudonitzschia Chaetoceroand Neodentlcula



S0,

A Large diatoms were unexpectedly low in abundance in spring
2014 and 2015.

A Of the cells that were present, relatively more than usual
were of the long, thin type (>50% Iin offshore).

A These cells have a high Surface Area : Volume, making therr
more efficient at taking up nutrients.

A If nutrients are scarce these cell types aeoured

A What can we say about changes in water column conditions?
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