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Phytoplankton Chl-a (B)

Low High

Presence of a
phytoplankton
community
adapted to the
mixed layer

Mixed layer depth

Phytoplankton community = a group of species that occur together in space and time
Begon et al. (1990) Ecology: Individuals, populations, and communities. Blackwell Science Inc.




Phytoplankton Chl-a (B)
High

Mixed layer depth

Region of high
stratification
within Euphotic

Zone

Presence of two
different
phytoplankton
communities

Phytoplankton community = a group of species that occur together in space and time
Begon et al. (1990) Ecology: Individuals, populations, and communities. Blackwell Science Inc.
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Depth (m)
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0 1. Is the photophysiology of these
two communities different?
50
2. What is the contribution of these
100 two communities to primary
production?
150
| 3. How does this differ to the
200 contribution to Chl-a concentration
0.0 0.1 0.2 0.3 0.4 0.5 0.6 and phytoplankton carbon?
Chl-a (mg m3)

Brewin et al. (2022) JGR - Oceans https://doi.orq/10.1029/2021JC018195
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Available light model of primary production

D «
P = =fozszB(z)P,,,‘?Z(z) 1—exp(

t

Assimilation number of the light
saturation curve (mg C (mg B)™* h™?)

Initial slope of the light saturation
curve (mg C (mg B)™* h™* (umol
quanta m=2s71)1)

Chl-a concentration (mg m3)

5(2)I(z,t)
: P;(Zj ) dzdt

Platt et al. (1980) J. Mar. Res.

I Light (umol quanta m=2s71) (PAR)
D Daylength (h)
t time

7z depth



Available light model of primary production for two communities

S

2
t=0z=0 =1

B
a; (z)I1(z, t)) .

Bi(2) Pri(2)( 1 exp( e

pB . Assimilation number of the light )
"L saturation curve (mg C(mgB)th)
B Initial slope of the light saturation Specific to community 1 and 2,
S— . .
a; curve (mg C (mg B)™* h™* (umol where i = either 1 or 2.

quanta m=2s71))

B; Chl-a concentration (mg m)
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Daily, depth-
integrated primary
production
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Depth-integrated primary
production for two communities

D « 2 B
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Chl-a concentration (B)
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Particulate Beam attenuation (C))
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Yes, the two
communities have different photosynthetic rates, pigment composition, and differences in
spectral optical properties.

Research question 2 “In the Atlantic what is the contribution of these two communities to primary
production?” Community 1 (surface mixed layer) contributes around 78% to integrated primary
production, Community 2 (DCM) contributes around 22%.

Research question 3 “How the contribution of these two communities to primary production differ
to the contribution to Chl-a concentration and phytoplankton carbon?” Similar for ¢,(650) (a proxy
for phytoplankton carbon, 68% community 1, 32% Community 2) but very different for Chl-a
concentration (39% community 1, 61% Community 2).

Implications? Although contributing only around 22% to integrated primary production overall,
this is higher in the trophic, and Community 2 (DCM) is permanently below the mixed layer.
Hence the primary production by Community 2 could contribute a lot to new production
(Bouman et al. 2020 https://doi.org/10.1098/rsta.2019.0351).
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