el

Ocean Acidification the In ‘
Massachusetts Coastal Zone

June 26, 2019

~Jennie E. Rheuban

R, e E il S A — S s e
" e R AN i R ' = ey e T S =3 - — ——— = = ~_!.4.,, = 5
Woods Hole L |
Sea Grant ' | e L/ |
- & e &= L - oy ,' . P is "L' ‘. 2
E Sz 2 ! i e 5, - P i - - Lo S ] : [ "...

i



Background about
acidification

Open ocean
acidification vs. coastal
acidification

Preindustrial
~280 ppm
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What happens when CO, Increases?
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Why do we care about acidification?

Acidification affects the calcification process

Ca”"+ CO5 —s CaCO, (solid)

100 um 100 um




Who Is affected by acidification?
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New England Shelf omega already
fairly low
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Physical oceanography of the region
has a big impact
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Coastal systems are more complicated
NO mELY

Stormwater
runoff

Fertilizer

Erosion and stormwater runoff

Erosion and runoff -
River input

Upwelled water frg_m deep ocean



Nutrient pollution leads to acidification

Aerobic respiration:
CsH,,0O4 + 60, 2 6CO,+6H,0
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Freshwater sources can also cause
low omega

Difference between wet and dry years
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Coastal/Estuarine Acidification

Biologically driven acidification in some cases
stronger signal than atmospheric

Biological in this case includes both natural and
perturbed conditions because of human excess
nutrient inputs




A lot of New England species are
sensitive to climate change

A Biological Sensitivity Attributes
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And MA iIs particularly vulnerable

Social vulnerability (land)

- Highest SV (top 20%)

Bl Medium high

- Medium SV (middle 20%)

D Medium low

D Lowest SV (bottom 20%)

Marine ecosystem exposure (water)
Year threshold hit

B 2006-2030
B 2031-2050
] 20512070
[ ] 20712099
|| After 2099

Local amplifiers
E ¥%¢: Highly eutrophic estuaries present

R /\ : River drainage low saturation state
and high annual discharge volume

U: Upwelling is strong

nd: No data available for E or R




buzzards

BAY Buzzards Bay
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Purpose

Characterize seasonal and multi-year variations in
carbonate chemistry:

Under critical management conditions - targeting
time periods when we might expect peak stress
Across different estuary types — river vs.
groundwater fed




buzzards

BAY Buzzards Bay

COALITION

* New sampling added:
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Seasonal Patterns = ¥ ¢

SN

Aragonite saturation state

Quissett Harbor West Falmouth Harbor

351 .
® Inner R
3[| © Outer o . 0
»  Buzzards Bay 5 : .
20 CIN SRR
25} ) . .
e o O & 315_9 - 9 6@ g o & 8
<o, 8 ic.)@ . S 0080. I
a8 o . P .
c%ef e 1 e
157‘8.3=l. . . o 0 0 -
. [~ . 8 05+ o o= ;' :.
L]
] ! [ * g0 *
4 6 8 10 12

s ! 1 . ‘ ‘ ‘ . | ‘

< 1 2 4 6 8 10 12 ;
Mont® Month

New Bedford Harbor

Westport River
.

:

6

8

10

Month

Wareham River

Month

Buzzards Bay




Buzzards Bay shellfish area
classification

July 1, 2015:
Shellfish area classification
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What causes the variation In
saturation state we observe?

AQ = Qpps — -Qreference

0O<1
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Dilution effects on saturation state

Saturation state
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Biological effects on saturation state
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Biological effects on saturation state
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Especially strong during the “growing season”



How much of the variation in omega
IS from eutrophication?
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Future loading scenarios
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Conclusions

Eutrophication and relative freshwater inputs both
Important in driving estuarine saturation state
variability

Critical shellfishing areas in estuarine waters often
experience saturation states less than 1 indicating
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Dilution

Dilution drives first order differences in carbonate chemistry
we see across all embayments regardless of underlying water

quality.

Alkalinity Dissolved inorganic carbon
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