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Deposit-feeding strategy as an adaptation to substrate: comparison of Phymatoderma fro
shallow- and deep-sea deposits
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Phymatoderma is a branching burrow system consisting of tunnels filled with fecal pellets, and has been interpreted as
product of a surface deposit-feeding animal. Elemental analyses of Phymatoderma were conducted to reveal the feeding mo
of its producer, using samples from the Lower Jurassic epicontinental shelf deposits in the Dotternhausen section, southel
Germany and from the Upper Pliocene continental slope deposits in the Shioura section, central Japan. Elemental compositio
of the pelletal infill of Phymatoderma and its overlying mudstone from the Dotternhausen section show no significant difference,
suggesting that the tracemaker was a non-selective deposit feeder. In contrast, elemental compositions of the tuffaceous pell
of Phymatoderma from the Shioura section and its overlying volcanic ash show a difference: Ca is significantly concentratec
in the pellets. Because microfossils such as foraminifera and coccoliths are occasionally found in the tuffaceous pellets, C
accumulation in the pelletal infill indicates that the Phymatoderma-producer that lived in the Pliocene slope setting selectively
ingested particles with higher biomass of such microorganisms (or ingested microorganisms themselves) when feeding the surfa
sediments. These two feeding modes of the producer were recognized in Phymatoderma of different bathymetrical settings, ar
each feeding mode seems to be an effective strategy to intake nutrients from the surface sediments, reflecting an adaptation
the tracemaker to the food-contents in the surrounding substrate. This study demonstrated for the first time that geochemic
composition of fecal pellets of trace fossils can be a useful indicator of grain-selective/non-selective deposit-feeding strategies ¢
ancient animals.
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The Paleocene-Eocene Thermal Maximum (PETM) has been held up as a past analog to future warm environments ar
presents the opportunity to study climate impacts on marine communities. Today the deep-sea benthic ecosystem contribut
substantially to carbon cycling in seafloor sediments. During the PETM, amount of carbon would have input into ocean and
biosphere. The carbon could be taken up by organisms with higher metabolic rate under warm condition. However, the role o
metabolic rates in benthic organisms has never been elucidated. Metabolic rates reflect respiration, that exchanges carbon |
tween organic matter and carbon dioxide, thus respiration reflects both carbon cycling as well as metabolic rates in an organisr
Here we evaluate respiration of ostracodes from DSDP Site 401, outer Bay of Biscay, North Atlantic through the onset of the
PETM. Ostracode respiration can be calculated using body size and temperature. We measured ostracode body size and analy
benthic foraminifer Mg/Ca thermometer. Body sizes of three species decreased through the onset of the PETM, while temperatu
of the bottom water increased. Estimates of the body size and temperature suggest a decline in lifetime respiration in ostraco
individuals during the PETM interval. The reduced respiration might be related to decreases in metabolic rates and oxidatiol
of organic matters. Dwarfed ostracodes during the PETM core interval would uptake less organic matters than ostracodes in tf
pre-PETM interval, since ecological studies show that modern ostracode grazing rates depend on their body-sizes. Hence v
consider major changes in the energy and carbon balance of the benthic food-chains and the reduction of organic carbon flt
between the ostracodes and sediments during the PETM. The decline in ostracode carbon flux contrasts with previous interpret
tions that benthic foraminifers switched their taxonomic composition that recycled more organic matters.
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Environmental changes spanning the end-Devonian extinction: Evidence from biomark
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The Phanerozoic time began from the Cambrian explosion. Most of the ancestral life forms, more than at least 20 Phyla
appeared in a short time from 540-520Ma. Metazoans up to 35 Phyla appeared by the end of the Cambrian at 488Ma. Since the
animals and plants began to diversify extensively in association with environmental and geochemical diversifications. This is
initiated by the global supply of nutrients. An abrupt increase of nutrient supply was caused by the emergence of huge landmas
because the amount of water in the mantle wedge must have increased from 1.0wt% to 6.5 wt%, if subduction zone geother
began to cut the boundary of the stability field between clinochlore peridotite and antigorite peridotite during the cooling. This
means the initiation of return-flow of seawater into mantle during the Neoproterozoic, so called Leaking Earth.

We envisage the following processes for the dawn of the Phanerozoic. (1) initiation of return-flow of seawater into mantle was
caused by hydration of mantle wedge, (2) leading to the drop of sea-level. (3) Subsequently, the coast line moved oceanward
increase the size of landmass, (4) with the resultant birth of huge river systems to transport large volumes of sediments (5) whic
buried organic matter synthesized by photosynthesis by algae and cyanobacteria. (6) The burial of organic matter resulted
accumulating oxygen in atmosphere as back reaction to consume free oxygen in atmosphere is prevented. (7) High pO2 began
be kept and finally diffused upwards to form the ozone layer. (8) Ozone layer shielded the ultraviolet radiation from Sun, thereby
enabling plants and animals to invade the land. Firstly, cyanobacteria invaded in the swamp along the river to lake. It gradually
evolved to algae, bryophytes and to Tracheophytes by late Devonian.

Initiation of return-flow of seawater into mantle began 4.0 b.y after the birth of planet with R (radius) = 6400km and only
3-5km thick ocean. It brought a golden era of life, accompanying global supply of nutrients continuously. The leaking Earth was
the fate of cooling planet, Earth, covered by ocean. It is an ultimate trigger of the Cambrian explosion.
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Neoproterozoic thrombolite and spherical structures from Brazil: Expected images of the
oldest multicellular animal
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Sial et al. (2010) Development in Precambrian Geology, 16, 31-69
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Chemostratigraphy of the Ediacaran Doushantuo Formation in central Guizhou province
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Oceanic Anoxic Event 2 (OAE 2) during the Cenomanian?Turonian (C/T) transition caused stepwise marine extinctions. Using
organic compounds, stable carbon and oxygen isotopes, and foraminifera from three depth-transect sections in northern Spa
this study revealed repeated anoxic/euxinic events coinciding with warming and stepwise extinctions of planktonic and/or ben
thic foraminifera within intermediate to surface waters in the proto-North Atlantic during the C/T transition. Those short-duration
euxinic events occurred four times: at 93.95 Ma, marked by the extinction of Rotalipora greenhornensis; at 93.90 Ma, marked b
the extinction of Rotalipora cushmani; at the mid-time maximum of the plateau of the d13C of carbonates (93.70 Ma); and at the
time of the C/T boundary (93.55 Ma). Furthermore, the main benthic foraminiferal extinctions occurred during the first and sec-
ond euxinic events in the upper slope, during the second and third euxinic events in the outer to middle shelf, and during the thiri
and fourth events in the middle shelf. The main euxinic events in each section also showed a progression to the shallow shelf. Tt
main anoxia-extinction events occurred in the upper slope and outer shelf then moved to the middle shelf. The shallowest sectic
had relatively week anoxia and a proportionally low extinction rate. These new findings indicate that foraminiferal extinctions
started from the intermediate water and the continental slope and then moved to the continental shelf. This was the result of t
repeated progression of euxinic-anoxic water from the upper slope to the middle shelf on the eastern continental margin of th
proto-North Atlantic four times during a 400 kyr period, to the end of the Cenomanian.

Kaiho, K., Katabuchi, M., Oba, M., Lamolda, M. (2013) Repeated anoxia-extinction episodes progressing from slope to shelf
during the latest Cenomanian. Gondwana Research, in press.
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Measuring morphological richness in morphospace: another look at disparity

oo oot
Takao Ubukath

loooo
LShizuoka University

Detecting patterns of change in biodiversity has been at the center of paleontological studies during the past quarter-centur
Recently, there has been much interest in relationship between taxonomic diversity and morphological disparity. Studies o
diversity change need an appropriate measure of diversity as well as removal of sampling overprints. The taxonomic diversit)
is assessed through compilations of the number of taxa, i.e., taxonomic richness. Meanwhile, the morphological disparity i
commonly based on measurements of morphological distance between objects, e.g., sum of variance, mean pairwise distan
range of variation etc. Richness and distance (or dissimilarity) are different properties of diversity and cannot be compared on a
equal plane. Comparison between taxonomic diversity and disparity needs to develop measures of morphological richness su
as number of pairwise character-state combinations and participation ratio. Counting the number of pairwise characters require
the division of the morphospace up into discrete bins. However, measures of morphological richness hitherto been availabl
highly depends on how to bin the morphospace as well as on sample size.

Here, I would propose a method to assess morphological richness and morphological evenness that are robust with respect bt
to option for analysis and sampling effort. At the first step, the probability density of data in a morphospace is estimated using
multi-dimensional kernel density estimation instead of depicting a histogram. In the next step, randomized subsampling of dat
is designed to remove sampling intensity biases using the probability densities at the positions where the sampled data occu
in the morphospace. Subsampling is carried out until the data that have been sampled have a summed total of the probabili
densities which equals a fixed proportion. This approach is closely related to the shareholder quorum sampling rather tha
classical rarefaction. A morphological richness is assessed by an extent of the Bayesian highest posterior density region of tt
probability density of the subsample in the morphospace. Conventional participation ratio based on discrete criteria is extende
to a case of continuous variables so as to define a new measure of morphological evenness.

Keywords: disparity, richness, evenness, morphospace
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