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Take Home Messages

Dissolved barium (dBa) has been used as a water
mass tracer and Ba can be applied as a proxy for
productivity due to a relationship between particulate

Ba (pBa) and organic carbon. The utility of Ba d
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distribution in the Arctic Ocean.

? There are substantial non-conservative components to the dBa

Ba flux from the shelf contributes the largest individual

. | AR component to the surface 500 m of the basin.
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from July — October 2015.
Barium Distributions Mass Balance Carbon Proxy
Lo InPUtS OUtPUtS Large Size Fraction (> 51 pm) Small Size Fraction (1 — 51 pm)
fPacific + fAtlantic +fRivers +fice + fshelves — + fice + ftransport s 1§ s =
= = = 1=
- L S 01— I
B R T ——— s S
-'NJ/J * e §) 0.01= ’..%) é.) E 0‘“0 ¢ z
e S5 oM S o Jeg %t T 2
50 = = =R B R ) ches °
Beaufort Sea » Barents Sea §£j&fzf'z c 0.001= .:". ¢ S =
o ' i ”j_—_w’?-“:\ . g = E ° = —
142 L2, / = x B 11 1 1 1 1 PO i e T 3000
o % = 5 0001 001 01 1 10 0.000 001 0.1 1
1 § ﬁ @1_ o POC (uM) POC (uM)
0.6 ¢ : :
| Y Corg°pBanonIithogenic (mol:mol)
Beaufort Sea » Barents Sea ICE MELT BRINES? .
N — Study Range Median Mean
_ _ _ _ pBa formation associated wi
. Large Size Fraction (> 51 yum) . Small Size Fraction (1 — 51 pm) oa E organic matter ThIS StUdy 90 . 90’000 2,260 6,4‘50
R 100 . y & - ::01 _2 E . Thomas et al. (2011) Reported mean of literture values: 2,575
£ 200 § . ¢ - PE o .
£ 300 i = 38 - Francois et al. (1995) 240 — 7,200 916 1,350
S 400 - N Dymond et al. (1992) 263 — 1,410 630 2,600
500 - .01
eautort sea arents sea eaurort sea arents sea 4000
Barium Behavior Ba distribution is controlled predominantly by inputs ISOtOpES

If dBa behaves conservatively then we expect:
Bapred — Barivers (frivers) + BaPac (fPac) + BaAtl (fAtl

We define Ba, omaly
and predicted Ba:

as the difference between

) + Baice (fice)

observed

Baanomaly = dBa,ps — dBapred

from Atlantic, Pacific, and riverine contributions. The
role of ice, pBa, and shelves on the Ba mass balance is

poorly constrained

We assume that ice and pBa input and removal terms
are small; we solve for the shelf flux considering only

the surface 500 m:

Simplified Form
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fshelves — ftransport o fPacific _ fAtlantic _ fRivers

Flux Term Flux (mol Bay™1) Budget
Firansport 2.2 x 1010 -~
Fracific 2.0 x 10° 9.1%
S atlantic 9.4 x 107 42.3 %
frivers 8.1 x 108 3.6 %
Jshelt 1.0 x 1010 45.0 %

Ra-based Arctic f;,. - estimate:

fshelf —

Ba estimate:
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Ra fshelf (Ra)

2.5 x10° mol Bay™!

9.1 x 10° molBay™!

Ra flux from Kipp et al. (2018)
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