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Introduction

e Ocean acidification (decrease in pH) is the result of increasing
atmospheric CO, which enters the ocean and produces carbonic acid

» Affects sea life, especially shell-bearing (calcium earbenate) animals

* Realizations of acidification depend on local factors, including
upwelling, plant growth, metabolic activity

* Goal is to understand the dynamics of pH at Santa Catalina Island for
insight into how to accommodate climate change



Sites: Two Harbors and Avalon
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Mooring

* Instrumentation

* YSI EXO2 sonde with sensors for:
* pH,
 dissolved oxygen,
e chlorophyll,
» Conductivity/temperature
* Thermographs
* 6,12and 24 m

Credit: Adam Fram

* Deployed 4 times to 18-m depth
e 7/2018
 9/2018
« 12/2018
e 3/2019

* Depth chosen to reduce biofouling and
take advantage of internal waves




oH, Extremes at Depth
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oH Modulations Correlated with
Temperature

September 20 - October 12
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pH modulations are probably not biological in origin, but driven by internal wave advection
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pH vs Temperature

WIES 7/14/2018-8/2/2018
8.30
x  60ftYSI
MK X Man
x KX X MK XK MKXX
XX X X X X0 MK x
8.25 XX MK OOCEK ROIXK XN X XK XK
XK XX 0K YBONK DORK REEC K DO 000K X00¢
XOOM BOMX JOSOCK MNOCO00C X JOC MK X OB JOMDK 00K X
3 MMACHOCHBOIE MO XXX X XX X X x X X
MG XHOOKXOC I MK X0 X 0K X XX x X %K
8.20 X OOMEOREX MK X X X WK XXX X X X B3
X OMMEEDOICRI X K X x XXX X X X
MDOMOBMEROK XX K XX X x X XX X x
SOOGS0 x x x X x XX XXX X
T MMODHON K X M X K X X P XK X XX X X X
o 8.151 XK OKX X X X MOMMEKXH<K X X X XX X X X
JOCKIK  HMIOCK XX IONK K X X X % X X
X K J0OCHK XOKK DK XK X X x x
XXX MK XK X IO X XK
x X XOORIOHIOK
8.10 R XX XK X X
x X% X X
X X X
x
8.051 oK
" Jul 8.19
) uly A
8.00 T T T . .
12 14 16 18 20 22
Temperature, C
WIES 12/22/2018-1/5/2019
8.30
X 60ftYSI
8.251
8.201

>
T NOC  N—
o 8.151 X
SMEEK JORIK XX

8.101 xxxxxxm:: o
8.05

December 8.15
8.00 .

12 14 16 18 20 22
Temperature, C

8.30

.

WIES 9/19/2018-10/12/2019

8.25 |
8.20 |
5 8.151
8.10 |

8.05

8.00

X  60ftYSI
x
x x x x
x x KO X X M X x
XX X XX XRXX KX

X X X WOK X X XX
XX XX MK XN O00NENK XK X YEOMK
SO MNOGIERNIOT WO KK X x R X

September 8.21

12

8.30

14 16 18 20 22
Temperature, C

WIES 03/16/2019-03/30/2019

8.25 |
8.20 1
5.8.15
8.10 |

8.05

8.00

X  60ftYSI
b=
x KON X
x 200 X XINIENOR
X B XECACICREE X
XM X
OGO
X IO
DREOCCRCIC N
SORGOROBCE
IWBOOK X
JD000KC B
MK X
XX X
b 4
X X X
k4
»
b

March 8.22

12

14 16 18 20 22
Temperature, C



oH Distributions, Equalized for
Temperature to 18°C
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oH Depth Gradient
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Date pH (average between 6 and 30 m)
08/20/2017 8.17
10/04/2017 8.15
12/29/2017 8.19
03/18/2018 8.18
04/29/2018 8.16
05/20/2018 8.04
06/16/2018 8.18
09/09/2018 8.18
11/17/2018 8.09
03/24/2019 8.04

8.14+0.032 cal err



pH Comparisons Amongst Locations

* Frieder et al., (2012) La Jolla Kelp Forest pH measurements
e 7.9 median value (17-m depth)

* Leinweber and Gruber (2013) at Santa Monica Bay Observatory
» 8.08 median value (surface to 20 m)

* Kapsenberg and Hofmann (2016) N. Channel Islands
e 8.00 +/- 0.043 Anacapa Landing Cove (6-m depth?)

 Catalina Marine Society (2019) Santa Catalina Island
e 8.19 +/-0.05 (18.3-m depth mooring)
e 8.13 +/-0.04 (6- to 30-m depth profiles)




Higher Catalina pH?
SoCal Chlorophyll Map %’h
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Catalina has little phytoplankton
and upwelling but high pH
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Suggests that abiotic upwelling
dominates biology in determining
pH in the bight



Findings

* Average pH value is 8.16
 Catalina pH less acidic than other SoCal Bight sites

* Internal waves modulate pH
* Provides up to 0.2 units of pH modulation at 18 m

* pH depth gradient
e ~-0.005 units/m
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