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Background

* Phytoplankton community composition affects marine food web functioning,

. . . Pico- Nano- Microphytoplankton
biogeochemical cycling, and carbon export (<2pm)  (2-20 um)
 Specific pigments can be attributed to basic cell-size classes of phytoplankton: pico-, = —/

nano-, and microphytoplankton

* The spectral absorption coetfticient of phytoplankton, a,, depends on pigment
composition, cell size, and intracellular pigment concentration (pigment-packaging)

» Several optically-based methods to study phytoplankton community composition
have been developed for lower latitude regions : i : :

* Concurrent measurements of phytoplankton pigment concentrations and Finkel ot al. 2010
pohytoplankton absorption spectra were collected in the western Arctic Seas and Journal of Plankton Research

analyzed to investigate the ability of absorption measurements to discriminate pigment-based communities
* A diagnostic pigment analysis (DPA) was developed for our Arctic dataset; its performance was evaluated and compared with the results of

previous DPAs when applied to our Arctic dataset
* The proposed Arctic-specific approach is derived solely from Arctic data of a,, and pigments, and can be applied to in situ and remotely sensed
multispectral and hyperspectral data
* We offer a tool to investigate climate-related impacts on Arctic phytoplankton communities which is imperative given ongoing unprecedented
environmental changes
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fnano= >DP Statistics include slope and intercept of Model Il
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* Phytoplankton size classes are produced by visualizing f ..., f...., and fp,co
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* Quality control based on absorption and
determinations of chlorophyll a

* Pigment dataset (N = 134) and matchup dataset of a,
and pigments (N = 93)

Results
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The parameter a,, (443) classifies moderately and highly micro-dominated
samples successfum with a success rate of at least 80%. The parameters
a,,(443)/a,,(675) and a,,(443)/a,,(555) successfully classifies moderately
micro- domlnated samples with success rates of 68% and 55% respectively, and
successfully classifies highly micro-dominated samples with success rates of

80% and 73%, respectively.
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dominated, (b) pico-dominated, T 0.006 ﬁ;ﬁ?ﬁ?ﬁ;ﬁd _ a,,(443)/a,,(555). For each class, the boxes show the range from
(c) nano- domlnated and (d) - mixed the 25t (bottom of box) to 75t (top of box) percentile with
m|xe.d samples. The.mlcro— = whiskers extending to the non-outlier minimum and maximum
dominated samples in (a) are < 0.004 values. The plus signs outside the whiskers depict outliers

additionally separated into two
subclasses, moderately micro-
dominated and highly micro- 0.002

defined as more than 1.5 times the interquartile range value away
from the non-outlier maximum or minimum. Solid grey lines

: L . denote the threshold above which a sample is classified as non-
dominated, as indicated in the micro-dominated (below this threshold the sample is classified as

legend. Dashed lines in each panel micro-dominated), dashed grey lines denote the threshold above
represent the mean spectrum for ?HJD 500 500 200 Which the sample is classified as moderately micro-dominated

a given phytoplankton size class. (below this threshold the sample is classified as highly micro-
Figure 5 (right). Mean spectra of a oh, Q) for A [nm] dominated), red lines denote median values, and green lines
different phytoplankton size classes as indicated. denote mean values.
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onciusions Figure 7. Maps of study region showing regional distribution of (a) micro-
dominated and non-micro-dominated samples and (b) moderately and highly
micro-dominated samples as obtained from the diagnostic pigment analysis
(DPA). In panels (c) and (e), colored points are the same as panel (a) but results
of classification into micro- and non-micro-dominated classes using
phytoplankton absorption parameters are overlain. Similarly in panels (d) and (f),
colored points are the same as panel (b) but results of classification into micro-
dominated subclasses using phytoplankton absorption parameters are overlain;
points marked “x” represent samples that are misclassified by the absorption
parameter denoted in the title of panels (c), (d), (e), and (f).

* Simple a,,-based parameters can distinguish micro- and non-micro-dominatec
phytoplankton communities, and additionally moderately and highly micro-dominatec
communities

» Classification schemes presented here can be applied to various datasets including
multi- and hyperspectral remotely sensed data

* Can inform us on important environmental regimes in which certain Arctic phytoplankton
communities thrive and how they change with changing environmental conditions

* Enables further monitoring of Arctic phytoplankton community composition, especially in
the context of the potential shift from micro-dominated to non-micro-dominated

communities.
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