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1.Introduction

Ocean Acidification

1CO, + H,0 + |CO,2 — 12HCO,

Atmospheric CO, (Mauna Loa)
PH ,zc (ALOHA Station)

https://indiansnews.com/environment/ocean-
acidification-save-marine-ecosystem/
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In the North Pacific Subtropical Gyre
(NPSG)

% To investigate

Long-Term Trends in Coccolithophores Abundance

Y To determine

the Relative Importance of Various Environmental

Factors on Trends in Coccolithophores Abundance



3. Data & Methods

ALOHA Station (22°45’N, 158°00°W) from 1988 to 2015

Abundances- CHL-a Concentrations by group (vackey et al., [1996])
Pigment data extracted by HPLC entered into CHEMTAX

Input marker Pigment:CHL-a ratio

Input ratios CHL-b | Zeax |1 t] Fuco Perid CHL-a
Prochlorococcus | 1.099 | 0.077 0%0 0.000 | 0.000 | 0.000 | 1.000

anobacteria  Jofelo]s) 0.000 | 0.000 ] 0.000 | 0.000 N6l
r 5 WeTa[s W MaWe%ele® 1171 9.1E5 We%a]s9 1909
Haptophytes | 0.000 | 0.000 | 0.014 | 0.015 | 0.769 | 0.000 | 1.000 |3
T~ = DiEsHR ™ = [ 9560 ] 0060 ] 5.000 [ L2580 [ 0:000 ] 0060 1 T.o00 [
Dinoflagellates | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.667 | 1.000 |

n15£:

Haptophytes: Source Coccolithophores (‘Emiliania Huxleyi’)

Letelier et al. [1993]



3. Data & Methods

ALOHA Station (22°45’N, 158°00°W) from 1988 to 2015

Environmental Parameters

* Carbon Chemlstry Parameters

- Dissolved Inorganic Carbon, Total Alkalinity data

- pCO,, HCOy', COz*, pH, Q,10oniter Lealcite (in situ temperature)

- CO, system calculatlons Wlth CO,SYS software (Mehrbach et al. [1973)

* Phy5|cal Parameters
- Temperature, Salinity, Euphotic Depth (Zeu)
- |\/| ixed Layer Depth (potential density- 0.125 kg m" 3 from surface waters) -

* Nutrlents Parameters
- DIN (Nltrate + N|tr|te) Phosphate Slllcate

* Cllmate |nd|ces
- Pacific Decadal Oscillation (PDO, Mantua et al. [1997]),
- North Pacific Index (NPI, Trenberth and Hurrell [1994]),
- North Pacific Gyre Oscillation (NPGO, D| Lorenzo et al. [2007])
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4. Results & Discussion
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4. Results & Discussion

Coccolithophores Abundance
Haptophytes
CHLHapto

11



TN 7
b ¥
‘-s ‘-‘J ‘~. \\ ) -
”
=4 2 A N )
Bl Chlapape integrated from 30m
M Chla,, g, integrated from 140m|
Ty *

‘ L ¢ ' = (Aa% "= b ¥ - 44 ) s - 508 | ;7 ‘u \\S
o [ = -~ . | )
'E 11 /4% ‘\. | End_Ye_ar (* . p<005)
y 4 \ * . » ,‘ ~\
o . .
Blre mé/ PN IR /’ RN
. o \
AN % D ‘ 'l
AN > \
'\ e - \ / tt \ -——-
3 - ~ / ’ S \\ N
gli : T /'Ci—IL. l\ 0.1 mg m2yr| il " m— (\
4 5 7lren ~dg (p<0Q.05) |
pto 14 }
5 . N P Trend CHL Apiapro,_ _ S
1990 1995 2000 2005~ 2040 2015 -
Year
North Atlantic Subtropical Gyre (mg m2y-)

Krumhardt et al. [2016] 12



—_—
——

.,Iﬁtr‘é‘ducﬁb -:t. 7 4. Results&Dlscussmn FEutuESiny w.w
‘Q1

2 2005- 2015

Cfvun\.v

_—
AN

Negative (-) Positive (+)
-1 -08 -06 -04 -02 0 02 04 06 08 15%:p<0.05

*Integrated value for 0-160 m;  **Mean value for 0-160 m; 13



Relationship
with HCO;
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4. Results & Discussion &
— my!" " o

F . N

L W] -
.., N )
R T.0) /i '- e
- :" \'\_‘ :‘_ .*- J r i LS S
s A = ! "“!.‘ - \rral: r
L] -’,/ Y | " o J i ¥y | 1
.F; <5 U

. 'n---i-.‘ A

Factors? T
s ﬁfm

—

| -
Fa

T | & P17 = Haptophytes | 7?7?77
Multiple correlation analyses are needed.

LD - = = - | -"’g RN y
4 1 — 4 A — ~ '\ i X - -
b, ' - - -~ - e U/ T S
> i
|

15



17, ;v}‘
mn

1. Influence of T and P’?
2. Relationshlp with other phytoplankton groups?
3. Non-linear relationship?

Krumhardt et al. [2016] 16
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