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Theoretical Quaternary sea-level reconstructions using the viscoelastic earth deformation model
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Abstract

We develop a gravitationally self-consistent sea-level calculation code on a spherically symmetric, self-gravitating,

viscoelastic and rotating Earth. We incorporate the rotational feedback effect induced by the glacial isostatic

adjustment (GIA) to predict the past relative sea-level (RSL). The contribution to the RSL prediction from

GlA-induced rotational change is about = 2 m at 6000 yrBP in regions where the rotationally induced signal is a

maximum. In addition, the results of seal-level change at 14000 yrBP based on the new GIA model show that the RSL

observations obtained from Tahiti and Great Barrier Reef provide an important constraint on the source and magnitude

of meltwater pulse event at 14000 yrBP.
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SERTHE DK IR R 2 3RS EE R T 2 72 OITiL, 2R 0E
ADBRA[RTH D Z & DR S 177,
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Large-scale, high-resolution geographical variation in prokaryotic abundance and production:
A new assessment of organic matter degradation process in the pelagic system.
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Abstract
Heterotrophic prokaryotes (bacteria and archaea) play important roles in major biogeochemical processes of the oceans.

However the processes mediated by heterotrophic prokaryotes have yet to be incorporated explicitly in global

biogeochemical models. Incorporation of prokaryote processes to global biogeochemical models has been partly hampered

due to the paucity of large-scale, high-resolution geographical variation data regarding prokaryotic abundance and production

distributions in the oceans. In this study, we examined our published data, which described in the “Earth Surface system

Dynamic Database” of Center for earth system dynamics, regarding the variation in prokaryotic production across oceanic

regions. Partial least squares (PLS) regression analysis was performed using the dataset (KH04-5 & KHO05-2) to predict

prokaryotic production. Our results showed that predicted values of prokaryote production were statistically correlated to the

measured prokaryotic production (r = 0.92). To validate the model, the predicted vales were compared with the independently
measured data set (KH13-7) showing that significant correlation (r = 0.93) between the predicted and measured values. These
results suggest that prokaryotic production can be predicted by environmental factors using a PLS regression model.
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Abstract

Spatial observations of water structures and biological and chemical parameters were conducted in Kuroshio-Oyashio
Extension region (40-42°N, 151-163°E) and an anticyclonic eddy (39.5-42°N, 146-148°E) during Hakuho-maru
KH-13-3 cruise in April 2013. CTD and XCTD observation revealed complicated spatial structures in the surface,

which contained well-mixed water (the depth of the euphotic layer < the depth of the mixed layer) and stratified water

(the euphotic layer > the mixed layer). Incubation experiments were also conducted to measure primary productivities

in the water heaved from the disphotic layer to the euphotic layer and respiration rates in the water sunk from the
euphotic layer to the disphotic layer. A high primary productivity (90 u gC L1 day) was observed in the disphotic
water (at the 200 m depth) which were incubated in the surface light condition. Respiration rates and production rates

in the disphotic water incubated in weaker light (1 and 10 % of the surface light intensity) were lower comparing with

results in the surface light.

1. IZC&HIZ

Bt O m AL OEK T, FEER e & Ok E D%
L bRV, BMUVRERABET LN L, Z0LD
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== G iU 123 JE L G GO A NT= N =R (A g = =
TAHZ LN TE (Sukigara et al. BFEH)., LrL. Zh
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Salp’s tunic: Ultrastructures and their ecological functions
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Abstract

Salps are gelatinous zooplankton that have a transparent body. The integumentary tissue of salps, tunic, is also
transparent and gelatinous. In some species of salps, the tunic surface has an array of minute protuberances. Since
such structures are known to have anti-reflection function in nocturnal insects, we examined the ultrastructures and
optical properties of the tunic of Thalia rhomboides that has tunic with an array of protuberances.
Spectrophotometrically, the tunic was very transparent in the range of UV and visible wave light, indicating the tunic
is not a barrier to protect the body from UV radiations. The hemispherical protruberances were found in both solitary
and aggregate phase of Thalia rhomboides. Based on the array model of the solitary phase (40 nm high; 100 nm
interval), the light reflectance was calculated using rigorous coupling wave analysis. The light reflection on the array
of protuberances are expected be slightly smaller than those on the flat surface. The anti-reflection function would be

beneficial to escape from their predators that use visual sense to find their prey.
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Fig. 1. Absorption spectra of the tunic of 7Thalia
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Fig. 2. TEM image of the tunic cuticle of Thalia
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Abstract

We compare the observed mean deep currents in reanalysis data with observations in order to find out if the deep
currents in the reanalysis data are realistic. The observed data used here is a collection of existing data in the western
North Pacific around 4000 m depth. The reanalysis data used here is 17-year average of the FRA-JCOPE2 reanalysis
data processed by JAMSTEC (Japan Agency for Marine-Earth Science and Technology). The observed mean deep

currents and the reanalysis data show agreements to some extent. Specifically, around Kuril Trench and Japan Trench,
the current directions agree well and the current speeds tend to be excessive in the reanalysis data. In the open ocean,

the currents agree to some extent in both directions and speeds.
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Physiological researches on reproduction and environmental adaptation of euryhaline bull shark:
Improvement of genetic information of elasmobranchs using a next generation sequencer

AT, piEsE S SE, E-mail: m-nakamura(at)okichura.jp
R H, HK - RZWEEN, E-mail: hyodo(at)aori.u-tokyo.ac.jp
Masaru Nakamura, Okinawa Churashima Research Center, Okinawa Churashima Foundation
Susumu Hyodo, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract
The cartilaginous fish is the earliest extant group of jawed vertebrates, and represent an important group in
evolutionally, physiological, ecological, and resource aspects. The present study aimed to improve the
genetic information in elasmobranchs to facilitate physiological researches. We conducted transcriptome
analyses of the hypothalamus/pituitary, eggshell gland, embryonic body, and yolk-sac membranes using a
next generation sequencer (Roche 454 GS junior). We found a large number of transcripts including
reproductive and osmoregulatory hormones, structural proteins related to the eggshell formation, enzymes,
and cell adhesion proteins that isolate the internal environment of embryo from the external marine
environment. Furthermore, gonadal sex differentiation was examined in the developing embryos of
Cloudy catshark. The transcriptome information will be of assistance to clarify molecular mechanisms of

sex determination and differentiation in cartilaginous fish.
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