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Upper ocean flux of
calcite produced by the Arctic planktonic foraminifera
Neogloboquadrina pachyderma




Planktonic foraminifera are part of

the carbon cycle in the context of

the CaCOj; counter pump.

.N pachyderma 1s the most abundant

species of planktonic foraminifera in the ‘

Arctic Ocean.

Our study aims to disentangle its role for ©

the carbon cycle and the amount of ©
CaCOj that is transported towards and
stored 1n sediments.

N. Pachyderma is responsible for
about 23 %
of total pelagic CaCO; fluxes
in the (Sub)Arctic Ocean.
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The study is based on counts of N. pachyderma
from plankton nets all over the Arctic, which
usually sample different depths intervals
between 0 — 500 m. Sampling 1s only done in
summer (June to September) and thus
represents the productive period.

To evaluate the mass flux, measurements of
shell size and weight were done in the newly
added samples in the Fram Strait. Further
information on shell weights is present at few
further sampling locations.

The available sediment traps provide infor-
mation on total CaCO; tluxes in the region to
assess the contribution of foraminifera.




Mass fluxes of foraminifera are calculated
using the shell counts from plankton nets:

mgm 2d ' = mg xind. m3 xmd~?!
CaCO; mass flux = shell weight * shell concentration * sinking
velocity

Shell weight and sinking velocity are based

on on-sight measurements where available,
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and average values of the species for all

other locations.

Average values of IN. pachyderma:

* Concentration: 25 ind. m™

* Shell mass: 3.4 ug

* Sinking velocity: 265 m d!

* Mass flux (below the productive zone):
8 mg m=d!
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To determine until which depth the shell
concentrations in the nets still represent
the living community (productive zone)
and where the flux of dead foraminifera
towards the sediment starts (export flux
zone), the base of the productive zone
(BPZ) was estimated after Loncaric et al.
(2000), determining the depth at which
the shell concentration rapidly declines.

ZBPZ —

Cp—C
——F(Zy = Zp-1) + Zn_4
Cr1

Loncari¢, N., Peeters, F. J. C., Kroon, D., and Brummer, G.-J. A. (2006): Oxygen isotope ecology of recent
planktic foraminifera at the central Walvis Ridge (SE Atlantic), 18, https://doi.org/10.1029/2005PA001207.



https://doi.org/10.1029/2005PA001207
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The base of the productive zone is highly
variable on a regional and local basis,
without showing clear trends. The total

range is from 14 to 300 m, the median is
113 m.

The BPZ can have implications for both
the carbon flux due to different
production and loss regimes and for
climate reconstructions for which it s
important to know where shells are

produced.

All here presented values on mass fluxes

are calculated for the depth interval
directly below the BPZ.




Below the productive zone, the mass flux is
decreasing with further depth. The overall
average loss in mass flux is 1.5 % per 100 m.
The loss is highest directly below the BPZ,

and slowly decreases, until the fluxes become

stable at about 400 m below the BPZ.

A possible cause for the loss is dissolution:
—> thick shells get thinner / lighter

—> thin shells totally dissolve

This can be caused by CO, release due to
degradation of residual cytoplasm in the
shells or particles the shells are attached to
while sinking;
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