Stoichiometry of Phytoplankton Carbon to Phosphorus Uptake in a ShelfiSea from

Spring to Fall
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Summary of C:P uptake stoichiometry

A\Ut—umn o ) o Stoichiometry of Phytoplankton Carbon to SHELE SEA
- Light limited, slow phytoplankton growth and low bacterial growth efficiency f Phosphorus Uptake in a Shelf Sea from BIOGEOCHEMISTRY

i i : Spring to Fall (Abstract # B54A-0399
- Low P;-uptake, high % DOP release (low affinity, poor retention) X pring to Fall (Abstrac )

Alex Poulton* Chris Daniels, Kyle Mayers, Carolyn Harris, Malcolm Woodward

- C:P uptake (81-188) generally similar to Redfield ratio (106:1) o e

Summary 1. The Shelf Sea Biogeochemistry (SSB) Programme

« The seasonal cycle of resource availability in temperate shelf seas has a + The SSB pregramme examined P-uptake, C-fixation, DOC and sz
strong selective p on pt i ity and the bi hemical DOP release in the Cellic Sea (Fig. 1) during fall (November,
cycling of key elements, such as carbon (C), nitrogen (N) and phosphorus (P). 2014), spring (April, 2015) and summer (July, 2015).
M I + Short-term (6 h) P-uptake and DOP release measured using P-
E arlv S p rl n q * We made parallel measurements of P-uptake and C-fixation, plus the release 33 following Reynelds st a1, (2014, Global Biogeoch, Cyel, 28)

of dissolved organic us (DOP) and di: organic carbon (DOC), and Karl & Tien (1992, Limnol. Oceanogr. 37).

. I . h / .f. . . I . d h I k h seasonally during spring-summer-fall cruises to the central Celtic Sea (Box 1). + Short-term (6 h) G-fixation, daily (24 h) rates of primary
- Increasing light / stratification stimulates rapid phytoplankton growt s gk st e oty i ionc || e TR

_ H Ig h PI _u ptake, IOW % DO P release (h I g h aﬁl n Ity & retentlon) P-rich in spring and autumn, while all light levels were P-rich in summer (Box 2). | | Untake rates made in temperature-controlled incubater with

« The release of DOC and DOP varied seasonally, with DOP release high in seasonal irradiance levels reconstructed using LED light panels, Longtiuda CW)
spring and DOC release high in summer. Relative to the Redfield ratio, dissolved | | neutral density light filters and adjusted for varying day lengths Figure 1: Geltic Sea, with sampiing

- C:P uptake (58-96) P-rich (cf. growth rate hypothesis): strong influence of Tl s Pich n 3pring a G-ch nsurmer (8.3 A A e T e o

o P Shelff Edge (CS2). (SW of UK).
. . X 20%, 10%, 5% and 1% of surlace incidental irradiance.
- Water-column daily integrals of particulate uptake were close to the Redfield

. ratio in spring and autumn, and P-rich in summer (Box 4). 3. Dissolved Organic Phosphorus and Carbon Release
phytoplankton on P-dynamics e

Latiado (H)

+ Particulate and dissolved G:P y varied lly: {a) spring « The release of dissolved organic carbon (DOC)  Figure 3: DGG and DOP release scatier plol.
particulates changed from P-rich to C-rich, while dissolved phases showed the and dissolved arganic phosphorus {DOP) on short @Auumn @ Sping O Summer
reverse; (b) summer particulates were P-rich while dissolved phases were C- time-scales (6 h) varied seasonally (Fig. 3). but = Prich
rich; and {(c) autumn particulates and dissolved phases were both C-rich. showed no verlical changes (data not shown).

» Rates of DOP release were highest during

1 Spring and lowest I summer, whereas raies of
Late S rl n - The rates of P-uptake {Fig. 22) and C-fixation {Fig. 2b) varied both seasonally and across the DOC showed tha apposits pattem (o, 3)

. . . . . . light gradient used m. replicate seasang\ and vertical chaqges in irradiance. T.he wertical dec‘\ine in 'x;‘:[";::“T;fs‘;:hzc:;;n:egnoﬁ,‘ :‘;;ze were
- Declining nutrients slows phytoplankton growth rates, low bacterial growth effiCiency [ T o o ewt sors = £ "™ |12 mesoonemens o e cesoes sasea e
. . . . ; . . ; . lee ratio of C:P uptake (Fig. 2c) was <108 thruughfoullhe water-column in summer. meaning that 255\::;\5:\[:4;:&3 E:ﬁ::i:::owggﬁs_:ig:::%
- P;-uptake remains high, but increasing % DOP release (high affinity, poor retention)  [re i s s e i b e e e, || e wesw 000
! ! ! Flgure 2: Box and whisker plots of P-uptake (a], C-fisation (5], C:P uptake ratios (c), and inarganic P [Pi) + DOG and DOP release varied cansiderably

- C:P uptake (117-156) close to Redfield as bloom peaks and depletes nutrients L A e e R o || RS S T, oo
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Proplabe deciioes wih I 5 4. Integrated Water Column Measurements
iadionco. Lowost rafes §5 o * - Rates across the six light levels were integrated over a 50 m water calumn, with daily rates of
(<04 nmol P11 -1} in 3 1l — primary production (PP} compared to 24 h rates of P-uptake (Table 1). Average ratios across the
S u m m er ;”[“;"”"-1 high (=1.5 "':"‘ [ I water-column of DOC to DOP release {h) are also presented. Seasonal pattems of integrated G:P
Sm'ﬂm’;’J in spring an H T stoichiometry differed in absolute values but showed the same general patter to individual
. . . . . . . . B iradiance levels (Fig. Z); close ta Redfield ratios in autumn and spring, P-rich in summer (Table 1),
- Low (limiting) nutrients, slow phytoplankton growth, high bacterial growth efficiency o e e P
[ TP I e Chiarophyl-a {Ch), P-upiake,
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