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Abstract: Sediment samples from core MD06-3050 in the Benham Rise in the Western Philippine Sea at the northern edge of the tropical
Western Pacific Warm Pool were selected for Family Noelaerhabdaceae coccolith size analyses. Images were taken and synthesized using
bidirectional circular polarization method. The average coccolith length and weight were automatically identified and measured by SYRACO
artificial intelligence software. Results show that the average coccolith length and weight show strong similarities in the last 350000 years, with
no obvious glacial-interglacial changes. The coccolith calcification index was estimated based on the length and weight of coccolith, and shows

the same patterns of the morphological parameters, but presents a more obvious glacial-interglacial pattern. The coccolith calcification index
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was compared with the ice-core atmospheric pCO,, which shows that the calcification of Noelaerhabdaceae coccoliths was weakened in the

glaciation termination period and the early-middle interglacial periods when the atmospheric pCO, concentration was higher. The 23-ka filtering

of the average coccolith length and weight agrees with the summer average solar radiation at 15°N, suggesting the regulation of the Earth's

astronomical orbit parameters on the evolution of coccolithophores.

Key words: coccolith weight; coccolith length; Late Quaternary; Western Pacific
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Table 1 Average and standard deviation of Noelaerhabdaceae coccolith length and mass

FIVEE S EhuxRminutula Rhagqii Gericsonii Gcaribbeanica Goceanica Povata
K HME/um 2.5 2.15 1.94 3.00 3.68 3.91
S8R B PR A o A 22/ um 0.81 0.81 0.55 0.70 0.43 0.61
B B /pg 3.01 2.90 1.76 5.64 6.19 7.11
P85 5 B (KR v A 22/ pg 1.83 1.98 1.30 227 1.74 1.85
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Fig.2 Variation curves in length and mass of Noelaerhabdaceae coccolith over the past 350000 years in core MD06-3050

The curves, from bottom to top, show variations in the oxygen isotope stack LR04"""! (a) average coccolith length change curve with a five-point smooth curve

in blue (b), and average coccolith weight change curve with a five-point smooth curve in orange (c) at core MD06-3050, coccolith calcification index curve (d),

calcification index of EhuxRminutula group (e), and of Goceanica group (f) at core MD06-3050; atmospheric pCO, concentration recorded in the ice cores

EPICA® and Vostok™" over the past 350,000 years (g), and sea surface temperature (SST) curve of MD06-3047B core™ (h). The yellow and green bands

represent Termination I, II, III, IV, and the early period of interglacials. The gray bands represent ice ages, and the top number represents the ice ages number of

the Marine Isotope Stage (MIS).
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Fig.3 Variations in average length and average mass of Noelaerhabdaceae coccolith and their 23 ka-filter curves

a: the mean daily insolation curve of 15°N in the Northern Hemisphere between May 21 and July 23 (brown) in the past 350000 according to the Laskar et al.

)o Horp H MR

[361

calculated by Acycle software”; b: the mean coccolith mass (yellow green) and its 23 ka filtering curve (dark blue); c: the mean coccolith length curve (light

blue) and its 23 ka filtering curve (green); d: the average coccolith length change curve of Noelaerhabdaceae in MD06-3050 core over the past 350000 years

(light blue) and the relative abundance curve of Florisphaera profunda for the same core (orange) (note that the axes are in reverse order).
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Fig.4 Spectral power results showed by Acycle: (a) average coccolith length, (b) average coccolith mass for core MD06-3050
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