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X B H Palaeoceanographic reconstruction of the Holocene Chukchi Sea and
phytoplankton studies in the Bering Sea
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i 3 B H  Palaeoceanographic reconstruction of the Holocene Chukchi Sea and
phytoplankton studies in the Bering Sea

The purpose of this research is to make detailed observations with the
scanning electron microscope of living phytoplankton assemblages in seawater
and sea ice samples, collected during the MR06-04 (August-September, 20006)
and MR00-01 (January, 2000) cruises of the R/V Mirai, the KH99-3
(July-August, 1999) cruise of the R/V Hakuho Maru, and the CD37
(January-April) cruise of the R.R.S. Charles Darwin, and use this information to
reconstruct the palaecoenvironment of the Chukchi Sea using siliceous
microfossils in cores obtained on the HLY0501 (June, 2005) cruise of the
USCGC Healy.

The occurrence of an extensive coccolithophore (Emiliania huxleyi) bloom in
the southeastern Bering Sea was witnessed during the MR06-04 cruise in 2006,
for the first time since 2000. The ‘white water’ phenomenon is caused by
millions of coccoliths (CaCOj scales) being released into the surrounding
seawater by the bloom during the senescent growth phase, and near the centre of
the bloom, cell concentrations often exceeded 3 million cells/litre. Since calcite
is a birefringent mineral, the scattered light from the coccoliths can be seen by
orbiting satellites. Although E. huxleyi has four morphotypes, only type A
coccoliths were associated with the bloom, despite the presence of patches of
type C E. huxleyi in other areas of the Bering Sea and in the western and eastern
subarctic Pacific. However, in this study it was noted that type A coccoliths
produced in subpolar waters are morphologically different from those produced
in tropical waters, thus in this thesis the subpolar type is referred to as type
‘Bloom’. To determine the geographic extent of the bloom, a biometric study
was carried out on the coccoliths in the Bering Sea surface waters, by taking
measurements of the distal shield and central area. In this way, type C coccoliths
normally associated with patches could be distinguished from the type ‘Bloom’
coccoliths.

This study also revealed that the highest boreal latitude occurrence of another
coccolithophore, Braarudosphaera bigelowii, is in the Bering Sea. This species
exhibits two coccosphere morphotypes, one possessing pentaliths with flat faces
and the other with concave faces. After conducting a biometric study on the
coccoliths it was clear that most of the coccospheres correspond to the
‘intermediate B” form. The presence of B. bigelowii in the bloom supports its
presumed ecology in low salinity, nutrient-rich coastal areas.
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During the above study it was noticed that away from the bloom the surface
waters often contained large amounts of Parmales, siliceous scaly algae about
2-5 pm in diameter. Although they were discovered over 30 years ago, little is
known about their general ecology, and their taxonomy and cell wall
construction is also poorly understood. Using the samples collected on various
cruises, the taxonomy of these microalgae was significantly improved with six
new taxa described and the plate configuration of their cell walls was correctly
elucidated.

The sea ice samples collected in the Chukchi Sea were thoroughly
investigated and the diatoms photographed by light and scanning electron
microscopy. In this study it was shown that the sea ice assemblage was generally
composed of species of Caloneis, Navicula and Pseudogomphonema, whereas
the ice edge assemblage was characterized by species of Fragilariopsis, Fossula,
Nitzschia and Chaetoceros. In the surrounding seawater, species of Chaetoceros,
Proboscia, Leptocylindrus and Rhizosolenia were most numerous. Thus, the
species in the assemblages can be used as indicators of distinct habitats when
reconstructing the palaeoenvironmental record of a piston core.

Two cores, Core 5 and Core 8, were obtained during the HLY0501 cruise of
the USCGC Healy. Previous attempts to acquire long piston cores had failed,
due to the poor recovery of sediments or the recovery of sandy sediments which
lacked well preserved microfossils. The two cores noted above were both over
10 metres long and possessed well preserved diatoms and silicoflagellates,
although there were sandy sediments barren of siliceous microfossils in the
bottom sections of the cores. Core 5 was obtained from the continental slope
(415 m water depth), whilst Core 8 was from the continental shelf (90 m water
depth). In Core 8 there were rapid increases in the absolute abundance of
diatoms at about 4000, 5000 and 6000 years B.P. and between 7000-7500 years
B.P. However, in Core 5 the diatom abundance increased gradually, with only
one peak around 3000 years B.P. In both cores Chaetoceros spores represented
over 50% of the total diatom abundance, and a lot of sea ice and ice edge
diatoms were present. In Core 5 the percentages of both coastal and oceanic
diatoms increased in warming events, which were possibly associated with less
sea ice cover and increases in freshwater input to the Chukchi-Alaskan margin.
Apart from these warm events the assemblages of the two cores were very
similar, suggesting comparable oceanic conditions prevailed at the two sites,
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