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Ultraviolet absorbance by diatompopulations from the
Weddell-Scotia Confluence
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X
stral spring ozone depletion results in exposure of phyto-
lankton in the Weddell-Scotia Confluence to enhanced

surface ultraviolet-B radiation (UV-B, 280 to 320 nanometers)
(e.g., Sikorski, Sigleo, and Neale, Antarctic Journal, in this
issue). Since this is an area of high phytoplankton biomass
during the early spring (Smith and Garrison 1990), an investi-
gation was made of possible effects of increased UV-B on the
phytoplankton productivity during October and November
1993 aboard the R/V Nathaniel B. Palmer (LTV-B/Ozone 93).
Measurements were made of phytoplankton UV absorbance
(this article), phytoplankton photosynthesis, nutrient uptake,
pigment composition, and growth rates (Ferreyra et al.; Sigleo
and Neale, Antarctic Journal, both in this issue).

UV absorbance is known to increase when many species
of antarctic phytoplankton and other marine organisms are
exposed to UV (Karentz et al. 1991; Davidson and Marchant
1994, pp. 187-205). The UV-absorbing compounds have been
suggested to provide a UV "sun-screen," but the mode and
extent of protection from UV-induced damage is unclear. We
measured the UV absorbance by phytoplankton in samples
from the upper 200 meters at three stations along a transect at
50°W (figure 1). Absorption coefficients were estimated from
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Figure 1. Location of station positions for UV-B/Ozone 93. The area is
about midway between Elephant Island to the west and the South
Orkney Islands to the east. Transect stations A, B, and C are located
along the 50°W parallel. Solid line indicates approximate position of
biomass front, and broken line indicates approximate northern ice limit
(90 percent cover) during transect operations.

light transmission by phytoplankton concentrated on glass-
fiber filters (Kishino et al. 1985). Filters were illuminated with
a xenon-arc source and spectral transmission was measured
by an optical system consisting of a quartz diffuser plate
mounted behind the filter and a quartz fiber-optic coupling
between the plate and a spectrograph-diode array. The work-
ing spectral range of the system is 280-750 nanometers; fur-
ther optical details are given in Neale, Lesser, and Cullen
(1994, pp. 125-142).

During October and November 1993, surface phyto-
plankton abundance increased sharply north of a front near
600S 50°W, about 100 kilometers north of the ice edge (figure
1). At stations north of 60°S (stations A and B), there was a
well-defined surface layer with a sharp pycnocline at a depth
of 60-80 meters. Phytoplankton in the surface layer of stations
A and B exhibited a pronounced absorbance peak near 330
nanometers (figure 2). At a station south of the biomass front
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Figure 2. Phytoplankton spectral absorption coefficients specific to
chlorophyll-a (A*, square meters per milligram chlorophyll-a) for sam-
ples collected in the surface waters of stations A and B. The spectra
include provisional corrections for detritus and pathlength amplifica-
tion. (m2/mg denotes square meters per milligram. nm denotes
nanometer. m denotes meter.)
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and nearer to the ice edge (station C), sharp vertical density
gradients were absent. The UV-absorbance peak was reduced
or absent compared to photosynthetic pigment absorbance
peaks at 435 and 675 nanometers (figure 3). Low amounts of
UV absorbance were also measured for samples north of the
biomass front but below the surface layer (figure 3).

The phytoplankton in the high biomass area were pre-
dominantly diatoms based on both pigment data (Sigleo and
Neale, Antarctic Journal, this issue) and qualitative micro-
scope examination. The colony-forming diatom Thalassiosira
gravida has been tentatively identified as the dominant
species. Diatoms were present at station C but were a less
important component of the biomass (Sigleo and Neale,
Antarctic Journal, this issue).

Previous studies of antarctic diatoms have typically
found low contents of UV-absorbing compounds (Davidson
and Marchant 1994, pp. 187-205; Karentz et al. 1991), but Hel-
bling, Villafane, and Holm-Hansen (1994, pp. 207-227) found
that UV absorption coefficients were positively related to
diatom abundance in summertime populations near Ele-
phant Island. Our work now shows that antarctic diatom
species, which are important in the austral spring phyto-
plankton assemblage, also have significant UV-absorbance.
The UV-absorption coefficients for stations A and B surface-
layer samples are similar to other reports of UV absorbing
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Figure 3. Phytoplankton spectral absorption coefficients specific to
chlorophyll-a (A*, square meters per milligram chlorophyll-a)-for sam-
ples collected at station C and below the surface layer of station A.
The spectra include provisional corrections for detritus and pathlength
amplification. (M2/Mg denotes square meters per milligram. nm
denotes nanometer. m denotes meter.)

compounds in antarctic phytoplankton (Vernet et al. 1994,
pp. 143-158; Helbling et al. 1994, pp. 207-227). The presence
of shinorine, a mycosporine-like amino acid which has high
absorbance in the UV, has been detected in these diatoms
(Ferreyra et al., Antarctic Journal, in this issue). In addition,
the higher level of UV-absorbing compounds in surface-layer
populations (figure 2 vs. 3) implies that high UV-absorbance
is linked to exposure to near-surface irradiance (Helbling et
al. 1994, pp. 207-227). Future analyses will relate UV-
absorbance by Weddell-Scotia phytoplankton to other UV
responses to determine how much UV-absorbing compounds
protect phytoplankton from UV-B damage.
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