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David W. Townsend The Gulf of Maine is
University of Maine adjacent to where cold
and warm water current

systems meet & mix
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Oceanography, HABs, and
How it’s all changing
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Cold, Less Saline
Low-nutrient
Labrador Current

Warm, Salty
High-nutrient
Gulf Stream




The GoM’s waters enter from outside the Gulf as Deep Slope Water:

v’ Cold, relatively fresh Labrador Slope Water (+ Shelf Water) — from
the North,
v Warm & salty Warm Slope Water — from the South...

And as:
v’ Surface Shelf Waters, esp. Cold & fresh Nova Scotian Shelf Water
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2. Deep & Bottom Flows:

... Slope Waters enter at depth via
the Northeast Channel

# Bottom Currents

w——pp- Surface Currents
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H.B. Bigelow
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These deep Slope
Waters supply the Gulf’s

Salt and Nutrients :
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v"Once in the Gulf the deep nutrients (and
salt) mix and circulate throughout the
interior, thus driving biological productivity...
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* What about HABs? s "~
. Pseudo-Nitzschia australis (ASP) T i SO
2. Alexandrium catenella (PSP) 2007

* And how is it all changing?
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1. Pseudo-Nitzschia blooms in eastern Maine
in 2016 and 2017: What happened?
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. . . . Fall 2016 & 2017: warmest
1. Pseudo-Nitzschia blooms in eastern Maine [

and saltiest on record
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2. Alexandrium catenella bloom last summer: What happened?

The NOAA “Operational Model” and results
from last summer: The model failed.

Why?
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2. Alexandrium catenella

bloom last summer: W]
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Summer 2019 had lowest density deep & bottom water since summer of 2005...
Which was the last time we had a major bloom!
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