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the dark, and S is calibration slope. Chlorophyll concentration can, in turn, be used as an indication of 
phytoplankton biomass. 

High-performance liquid chromatography (HPLC) is a technique used to separate distinct 
components within a mixture. In the context of phytoplankton pigments, this technique is useful 
in identifying the various pigments in a filtered and extracted water sample. Our HPLC machine passes a 
water sample through a silica column made up of chains of 8 carbon atoms bonded to silica. Because 
different pigments have different polarities, they pass through this column at different rates. The time it 
takes for each pigment to flow through the silica column is known as the retention time. These retention 
times appear in a chromatogram, a graphical depiction of the results of the HPLC analysis (showing 
absorbance as a function of time). Retention times allow us to discern which pigments are present in our 
sample. Knowing pigments, in turn, allows us to deduce which phytoplankton groups may be present. 
Because some pigments are unique to the species in which they occur, we can conclude with relative 
certainty that these species are present. Peridinin, for example, occurs in all dinoflagellates. Gyroxanthin 
occurs in the toxic dinoflagellate, Karenia brevis. Water samples collected on our weekly cruises were 
filtered through a Whatman gf/f filter, extracted in 95% acetone, and then loaded into the HPLC 
machine.  

In my investigation of the fluorescence time series beginning in September of 2020, when the 
3X1M fluorometer was deployed at the SCSC, I observed a major phytoplankton bloom in February of 
2021 (Fig. 2). This bloom was present in both high and low tide communities. A smaller time series from 
January 2021 to February 2021 indicates that fluorescence resulting from all three excitation channels 
peaked during this bloom, with the 532 nm channel indicating the highest chlorophyll concentration 
(Fig. 3a). After around February 7th



time. The increasing chlorophyll a concentration on June 28th coincides with an increase in the accessory 
pigments present in diatoms and dinoflagellates, suggesting that both these taxonomic groups were 
beginning to bloom. As with the long-term data set, this recent data also gives us a better sense of the 
conditions that lead to phytoplankton blooms. Finally, the presence of gyroxanthin on June 7th, 15th, and 
28th, suggest that Karenia brevis were present in Harpswell Sound during this time. Because Karenia 
brevis possesses a harmful biotoxin, this information is crucial for matters of public health.  

 
Figure 1. Map of sampling sites.  

 
Figure 2. All available data of chlorophyll concentrations at high and low tide based on fluorescence data 
from the 3X1M at the SCSC since the fluorometer was deployed in 2020. Corrected for quenching and 
scaled to a diatom. 
a)                             b) 

   
Figure 3. a) Chlorophyll concentrations and b) chlorophyll ratios from January 24th, 2021 through 
February 23rd, 2021 based on fluorescence data from the 3X1M at the SCSC. Corrected for quenching 



 
Figure 4. HPLC pigment peak heights from samples collected on February 9th, 2021. 
a)        b)            c)   

   
Figure 5. Contour plots based on HPLC pigment peak heights at LOBO for a) chlorophyll a, b) accessory 
pigments found in diatoms, and c) accessory pigments found in dinoflagellates.  
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