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Abstract:  Principal methods to quantify the prima-

ry productivity of Earth’s oceans using satellite image-

ry rely on absorption characteristics of chlorophyll-a 

(chl-a).  However, it is well known that photosynthesis 

can be driven by alternative chlorophylls, each with a 

unique absorption spectra, which are often excluded 

from satellite ocean color algorithms. Most photosyn-

thetic pigments have two main types of absorption 

bands, the Soret and Qy. The efficiency of light har-

vesting pigments is dependent not only on the location 

of these absorption bands (i.e., pigment type), but also 

the stellar radiation spectra of the host star [1]. For 

example, the Soret band becomes more important for 

hotter F-type stars, while the placement of the Qy band 

becomes crucial for cooler, M-type stars. 

Recently, a new pigment, chlorophyll-f (chl-f), has 

been discovered from filamentous cyanobacteria 

(Halomicronema hongdechloris) within the stromato-

lites of Shark Bay, Australia [2],[3],[4]. Chl-f has a 

maximum Qy absorption peak at 706 nm, making it the 

furthest red-shifted chlorophyll known. Due to the fact 

that nearly 75% of the stars in a spiral galaxy, such as 

the Milky Way, are M-type, understanding the effi-

ciency of red-shifted chlorophyll is significant to the 

search for nearby habitable planets. 

The purpose of this study is to deepen our under-

standing of the habitability potential of M-type star 

systems. The ability to produce oxygen via photosyn-

thesis is a critical juncture for an Earth-like planet, 

which may be possible on low-light star systems 

through the use of red-shifted chlorophylls. In addition 

to atmospheric biosignature detection, the spectra of 

surface reflection of an exoplanet can also act as a bi-

omarker (e.g., due to the effect of chlorophyll absorb-

ances). As such, the capability of ocean color satellites 

to detect red-shifted chlorophylls on Earth will be ana-

lyzed. In this work, a time series is generated from 

Medium Resolution Imaging Spectrometer (MERIS) 

data over Shark Bay. Spectra from Shark Bay are ex-

tracted and compared with maps of existing cyanobac-

teria distribution indexes. 
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