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Holocene sea surface temperature variability in the NW subarctic Pacific
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Impact of ice sheet change on the depth of Antarctic continental margin
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The growth and decay history of Antarctic ice sheet affected geographic formation process of Antarctic continent and the
margin through the Cenozoic era. Generally the characteristics of geography around Antarctic continent are that the surface t
pography is rich for the undulations, and the coastal region is what is covered by ice shelf. Moreover, depth of the continenta
shelf of Antarctica is about 500-900 m, and there is the place that reaches 1,000m in some places. In particular, ocean floor of tt
continental shelf of Antarctica is considerably deep in comparison with that of the other sea areas in the world. On the other hanc
the conventional geophysical observations suggest that the topography of the long wavelength of the current Antarctic continelr
is almost isostatic equilibrium. This implication means that the present Antarctic ice sheet as a surface load makes the Eart
deform. So the reason why continental shelf of Antarctica is very deep would be that the whole Antarctic continent including
the continental shelf subsided by existence of Antarctic ice sheet as a huge load on earth’s surface in comparison with the oth
continental shelf in the world. However, very few quantitative evaluations have been reported on the relation between the dept
of continental margin and Antarctic ice sheet. Various interpretations using the geographical features and geological data in lan
and the peripheral seabed and the numerical simulation is essential to consider the relations of ice sheet history and geograp
evolution of Antarctica. Here, we show the quantitative differences of the continental depth between Antarctica and the othel
continent, and using the glacial isostatic adjustment (GIA) modelling, we estimate the effects of ice sheet loading on the deptt
distribution of the continental shelf around Antarctica.
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Constraints on the early Pleistocene eustatic sea level changes from the Japan shallo
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Biomarkers and XRF data reveal Holocene changes in runoff and sea level rise
Biomarkers and XRF data reveal Holocene changes in runoff and sea level rise
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Climate in Florida is characterized by a strong annual hydrological cycle, with wet summers and dry winters. Precipitation is
regulated by, amongst others, annual shifts in the position of the Intertropical Convergence Zone (ITCZ). During the Northern
Hemisphere summer, the ITCZ moves North of the equator thereby increasing transport of moist air into the Gulf of Mexico.
Currently, also the El Nino Southern Oscillation (ENSO) affects precipitation in Florida, especially by increasing the amount
of winter rainfall during an El Nino event. To study long term changes in the hydrological cycle of Florida, a paleoclimate re-
construction was made, of the past "9000 years using sediments recovered from a shallow marine setting in southwest Floric
(Charlotte Harbor). During this period, sea level rise has played a major role on the environmental changes in the estuary. /
high resolution multi-proxy approach allows for the distinction between environmental change due to submergence and climat
change. Whole core XRF scanning was used to reconstruct variations in quartz and carbonate content, which was used to cori
late different sediment cores. Changes in runoff were reconstructed by looking at fluxes of terrestrial biomarkers, while primary
productivity is based on aquatic biomarker fluxes. The BIT index (an index of Branched (terrestrial) versus Isoprenoidal (marine)
Tetraethers [1]), and C/N ratios were used to estimate the relative input of terrestrial versus marine organic matter.

The lowest part of the sediment core consists of quartz sands and bivalves and was part of a tidal flat. Between 8500 and 70(
year BP, the site completely submerged, resulting in a restricted marine setting which lasted until about 3500 year BP. Betwee
6000 and 5000 years BP maxima in terrestrial biomarker fluxes indicate a maximum in runoff, likely due to enhanced rainfall.
Reconstructions of runoff and precipitation in the Gulf of Mexico and Caribbean also indicate increased moist conditions during
the mid Holocene [2] and increased moisture transport into the Gulf of Mexico between 6500 and 4500 years BP [3]. Warmel
northern Hemisphere temperatures and, as a consequence of this, a more northward position of the ITCZ might have been resp
sible for this, because this would enhance easterly winds which are responsible for bringing moist air to the Gulf of Mexico. Up
to 3500 year BP, BIT index and C/N ratio indicate a gradual increase in marine organic matter, indicating gradual submergenc
of Florida during the mid-Holocene.

From 3500 years BP onwards, the terrestrial input strongly decreased and organic proxies indicate a change towards relative
more marine conditions. Sea level rise is unlikely to have caused this change in environment, because submergence curves
Florida indicate decelerating rates towards the late Holocene [4]. Pollen reconstructions in a wetland in southwest Florida show
development from grass vegetation during the mid Holocene to a Cypress swamp forest in the late Holocene [5]. This is thougt
to be a consequence of an intensification of ENSO activity in the late Holocene, which resulted in more winter precipitation
and longer growing seasons during an EI Nino event. This development in vegetation would have increased the water retainin
capacity of the soils and prevented erosion, which explains the observed decrease in terrestrial biomarkers. Over the last centu
runoff increased again due to human activity, like deforestation and wetland drainage.

[1] Hopmans et al., 2004. Earth Planet. Sci. Lett. 224, 107-116

[2] Montero-Serrano et al., 2010. Global Planet. Change. 74, 132?143
[3] Poore et al., 2003. Paleoceanography, 18, 2, 1048

[4] Toscano and Macintyre, 2003. Coral Reefs 22, 257?270

[5] Donders et al., 2005. PNAS 102(31), 10904-10908
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Environmental change at the Western Japan during the Jomon period and its effects c
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Phytoplankton dynamics during the 20th century in Beppu Bay: effects of nutrient supply

from land and shelf waters
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Anthropogenic activities during the 20th century have greatly increased the flux of nutrients to aquatic ecosystems worldwide
with an accelerating rate of increase. However, in recent years there have been signs of oligotrophication in some estuaries of d
veloped countries due to an excess removal of nutrients from the discharged water of sewage treatment plants or the impoundme
of rivers by dams. In the Seto Inland Sea, which plays a major role in coastal fishing part of Japan, after the progress of eutropt
ication the hasty reduction of phosphorus loading could have lowered the phytoplankton primary production and also caused
detrimental effect on the fishery production. On the other hand, the Seto Inland is also likely to be affected by the variation of
Kuroshio Current axis. To establish an ecosystem management plan for a estuarine ecosystem, it is essential to understand h
the phytoplankton community has been altered in response to these environmental changes. In this study, we examined diatc
remains and fossil pigments in Beppu Bay sediment to reveal historical changes in the phytoplankton community structure ove
the past 100 years in the Seto Inland Sea, and identify environmental factors that caused such changes.

Sedimentary analysis showed that the abundance of phytoplankton in Beppu Bay drastically increased since the 1960s wh
the fluxes of TN and TP rapidly increased. Afterwards, that of phytoplankton decreased, but however again increased greatly i
the early 1990s. These sedimentary records were almost consistent with the monitoring data of chlorophyll a in this bay, althoug
monitoring data are sporadic. We report and discuss the causal factors driving the changes in phytoplankton community structu
focused on the effects of nutrient loading from the watershed and year-to-year variation of Kuroshio axis.

ooo000:000,0000,00,0000,2000,000000000
Keywords: 20th century, the Seto Inalnd Sea, Kuroshio Current, eutrophication, paleoceanography, phytoplankton
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Why is the D-O cycle-like-abrupt change frequently seen in the midway of Glacial cycle
Why is the D-O cycle-like-abrupt change frequently seen in the midway of Glacial cycle
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Millennial climate change such as D-O cycles, AIM recorded in ice cores in both Hemispheres is known to show?a relatively
higher amplitude in the middle-level of a glacial cycle than in the interglacial state or severe glacial?state. Although massive
discharge or melt water of Ice sheet to ocean is one of the cause thought to be responsible?for the millennial climate change, tl
thermal response to fresh water release in North Atlantic in global?models and/or the paleoclimatic data in the region far fror
North Atlantic do not agree and even do not explain?the dependence of the amplitude upon the level of climate state. Here w
ran several sensitivity experiments using?a coupled atmosphere and ocean GCM (MIROC3 and 4) and ICIES Ice sheet mod
and show that (1) the response to fresh water release to?the ocean and bipolar response is highly dependent on the backgro
climate and (2) the ice sheet change in millennia time scale occurs only when the condition of insolation and ice sheet are unde
certain range of condition. The AOGCM experiments were conducted?with 500 years water hosing of 0.05 to 0.1 Sv (where
1 Sv is equivalent to the water flux of 10m sea level rise in?100 years) in the North Atlantic 50-70N in the same manner and
position as CMIP/PMIP protocol under different?basic states; Modern Hosing under modern climate with the pre-industrial con-
dition,?Intermediate Glacial hosing under the condition with intermediate level of Greenhouse?Gases , insolation, ice sheet ar
Glacial hosing under LGM condition (21ka as PMIP2).?The results show largest cooling response in North Atlantic and a rea-
sonable bipolar warming signal as in the ice?cores of Antarctica, and the dependence upon background climate is not relative
the same for the both hemisphere. The favorable condition for the abrupt changes is discussed in terms of insolation, iceshe
size, sea ice extent and the melt water amount.
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Message from lake sediments on environmental change
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Lake sediments as an unique evolutionary record of diatoms
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Anthropogenic changes of the eutrophied Lake Mokoto recorded in lake sediments in the

east part of Hokkaido, Japan
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Holocene vegetation history and quantitative reconstruction of palaeoclimate using pollel

profile from Lake Ogawara
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High-resolution climate records in terrestrial area provide important information about the mechanism of climate telecon-
nection via atmosphere and ocean circulation. Climate change during the Holocene was characterised by short-lived and sm:
magnitude. Some geological evidence suggests that cooling in the early Holocene triggered by catastrophic release of fresh wa
stored in glacial Lake. In particular, the 8.2 ka cooling event seems to have had an immediate and large-scale impact througho
the North Atlantic region. However, high-resolution climate data are spares in the mid-latitudinal zones of western Pacific, to
discuss the picture on the hemispheric scale.

The East Asian monsoon is one of the most important climatic boundaries in understanding the global climate teleconnectior
The Pacific side of northeastern Japan, especially, is a suitable location for studying the East Asian monsoon, because this ar
is strongly influenced by the Siberian, Pacific, and Okhotsk high-pressure systems. Therefore, the palaeoclimate records at tt
region are expected to detect the strength of winter and summer East Asian monsoon.

As preliminary report, we present the results of low-resolution pollen profile from a continuous sediment cores at Lake
Ogawara, northeastern Japan. We discuss vegetation changes and climate during the Holocene using pollen profile, in attempi
better understand past monsoon activity.
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resolution major element analysis
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Application of dendrochronological dating for varved lake sediments from Lake Fukami,

Central Japan
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Various archives such as tree rings, varves, ice cores and historical documents have provided effective proxy data for unra
eling the past environmental variability. The archives have provided valuable insight into the past environmental conditions by
assigning accurate calendar dates. Dendrochronology is the science of dating tree rings, widely used to address environmen
and historical issues. Tree-ring dating, so called crossdating, is performed by cross-matching variations in ring characteristic
among tree-ring series. This procedure can determine the exact calendar year of each tree ring. In this study, we attempted to d
varved lake sediment of twelve cores annually, recovered from Lake Fukami in Central Japan by using the dendrochronologice
crossdating.
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Climate changes during the past 47 ka deduced from TOC and TN contents of the sed
ment core BIWO7-6 in Lake Biwa
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Paleointensities of the geomagnetic field determined by welded tuffs can be used as calibration points in relative paleointensit
curves if widespread tephras which were extruded with the welded tuffs have been recognized in sediments and dated on tt
basis of oxygen isotope records (Takai et al., 2002). In order to provide calibration points of virtually no error in age for relative
paleointensity, we have conducted absolute paleointensity measurements of four welded tuffs of 90-270 ka (Aso-1, 2, 3, and ¢
which were extruded with widespread tephras.

Using these welded tuffs containing volcanic glasses, we can carry out paleointensity experiments on both glassy and rock
parts of them. Thermal and alternating-field demagnteizations indicate that blocking-temperature and coercivity of the glass'
parts show narrower distribution than those of the rocky parts. These data suggest that magnetic minerals of the glassy parts ¢
relatively uniform in size and/or titanium content compared to those of the rocky parts.

The low-temperature demagnetization (LTD)-double heating test (DHT) Shaw paleointensity method was applied to 31 glass)
and 72 rocky samples, respectively. From 15 successful results of glassy samples, mean paleointensities were obtained as 19.t
3.0, 20.2+/-2.0, 27.7+/-4.0, and 32.7+/-3.7 micro-T for the Aso-1, 2, 3, and 4 welded tuffs, respectively. Form 33 successful
results of rocky samples, mean paleointensities were obtained as 20.9+/-4.4, 23.9+/-2.5, 30.3+/-7.9, and 33.5+/-5.2 micro-T fc
the Aso-1, 2, 3, and 4 welded tuffs, respectively. The agreements between paleointensity values from different materials indicat
that the paleointensities determined in this study are reliable. Therefore, these paleointensities can be used as calibration poi
for relative paleointensity curves.
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Provenance of quartz in coarse silt fraction of sediments from Yangtze River drainage an

its paleoclimatic application
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The enigma of monospecific planktonic diatoms in the Paleo-Kathmandu Lake during the

middle Brunhes Chron
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The occurrences of monospecific planktonic diatom assemblages in the Paleo-Kathmandu Lake at Nepal Himalaya during th
middle Brunhes Chron are enigmas because they indicate that the famous paradox of the plankton (Hutchinson, 1961) was n
paradox at that time. In this study, we examined the assemblage structure and species diversity of planktonic diatoms over tt
past 600 kyr, to reveal the cause of the occurrences of the monospecific assemblages of planktonic diatoms. Before 300 ka, plar
tonic diatoms are characterized by few changes in assemblage structure and extremely low diversity, reflecting the formation ¢
monospecific assemblages of Cyclotella kathmanduensis and Puncticulata versiformis. In contrast, after 300 ka, planktonic d
atoms are characterized by frequent changes in the assemblage structure and relatively high average of diversity. The assembl.
structure and species diversity of planktonic diatoms in the Paleo-Kathmandu Lake were controlled by lake-level fluctuations
(ecological disturbances), which were ultimately induced by Indian monsoon climatic changes. Additionally, variations in the
assemblage structure and diversity of the planktonic diatoms are explained in a manner to the so-called intermediate disturban
hypothesis (Connell 1978). Before 300 ka, low-frequency lake fluctuations probably encouraged evolutionary-level competitive
exclusion, and resulted in the occurrences of monospecific planktonic diatom assemblages.
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In 1991 a geo-archaeological research project in Turkey, Syria and Egypt was started. The project is part of the excavation c
Kaman-Kalehoyuk by the Japanese Institute of Anatolian Archaeology, the excavation of Tel Seker al-Aheimar by the University
of Tokyo, and the joint research project with Menoufia University in Egypt. The project is a multidisciplinary research program,
focused on the environmental history of the Neolithic and later periods in this region. More in detail, our research is aimed at &
high resolution environmental reconstruction in order to make clear the climatic development during the Holocene, and its impac
on human societies. We undertook field surveys at inland lakes and marshes surrounding archaeological sites in the Konya ba:
in Central Turkey (Lake Tuz, Lake Seyfe, Kayseri and Kaman Kalehoyuk), Lake Khatouniyeh in northeastern Syria, and Lake
Qarun and Wadi Natrun in northern Egypt.

The warming and very dry climate could be observed in the data from all our drillings in the early Holocene in Egypt and
Turkey. The humid climate during the Holocene recovered at first in the northern part of Syria at 8500 years BP. in the drillings
from Lake Khatouniyeh. At 6500 years BP, about 2000 years later than Syria, the Holocene humidity started at the northern pal
of the central Turkey, at Lake Seyfe and Kultepe, Kayseri. The three times of fluctuation between arid ? humid environment have
occurred after then. The cyclic fluctuation of humidity was also observed in Lake Qarun in Egypt. The lake level of the lake was
fell down after the 2200 years BP in the Ptolemaios period , and fluctuated its level with hundreds years intervals.

The above-noted recovery of humidity and its regional variability in the Holocene presumably was one of the major causes fol
the archaeological events, especially with regard to water availability.
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Changes of sedimentological environment during the Holocene in Lake Qarun, Faiyurnr

Basin, Egypt
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Faiyum Basin, which is a big depression, connected to the Nile Valley via a lateral distributary and 70km from Memphis, the
ancient Egyptian capital. Lake Qarun is located at the north end of the basin. The Lake is 40 km in length, 5.7 km in width and
43 m below sea level with a mean and maximum depth of 4.2 and 8.4 m, respectively. There is no outflow river from the lake at
present, thus retaining the saline water environment due to high evaporation in summer. The salinity of the lake water is almos
the same as that of sea water (Flower et al., 2006).

We attempted to recover continuous sedimentary records over the Holocene in order to reconstruct the geographical histol
of the lake, which were influenced both by climate changes and anthropogenic impacts possibly due to an ancient Egyptia
civilization.

Sediment coring was undertaken in 2008 and 2010. A total of three sediment sequences were recovered within three km in di
tance. Faiyum08-1 core was 20.35 m in length, taken from the southern part of the lake shore. QRN10-1 and 02 cores were 28.:
and 18.00 m, respectively, taken on the lake. The site of QRN10-1 core is closer to a small river mouth than that of QRN10-2
core.

The lithology and stratigraphy were quite well correlated with each other. The chronology obtained from multiple radiocarbon
dates and varve counting suggests that the sediment sequence is almost continuous since the 10,000 calBP years ago. These ¢
us to establish the history of the sedimentological environment during the Holocene, in relation to the lake level fluctuation.

The sedimentological sequence was classified and interpreted as below:

1- Pleistocene beach and fluvial sand deposition (before ca. 10,000 calBP)

Well shakeout of fine to medium rounded sand particles were deposited with shell fragments.

2- Yellowish thin laminated (varved) lacustrine mud (ca. 10,000 to 9,000 BP)

Thin alternations of white diatomite and yellowish mineralogenic layers were deposited. Dominant diatom assemblages in the
white layer were Aulacoseira granulate and Stephanodiscus, suggesting that the layers were formed in winter. Yellowish minel
alogenic layers deposited during dry seasons in summer.

3- Dark greyed thin laminated (varved) lacustrine mud (ca. 9,000 to 5,000 BP)

Thin alternations of white diatomite and grey mineralogenic layers were deposited. Dominant diatom assemblage in the white
layer was Aulacoseira granulate, suggesting that the layer was formed in winter. Grey layers deposited during dry seasons
summer. The difference of the sediment colors in 2- and 3- may reflect the changes of source materials from the Nile. The forme
is originated from the White Nile (mainly quartzite), the latter is from the Blue Nile (mainly volcanic materials as Basalt).

4- Grey homogenous mud (5,000 to 2,000 BP)

Generally greyed homogenous mud deposited with remarkable diatomite thick layers. In some parts, it was identified interca
lated gypsum crystal and iron-oxide thin layers.

It is suggested to start shrinking the lake with a large fluctuation due to high evaporation with dry climate condition.

5- Brownish homogeneous mud / deltaic sand deposition (after ca. 2,000 BP)

Generally, brownish homogeneous mud was deposited with pottery fragments. Also, fine to coarse sand with cross beddin
was observed particularly in QRN210-1 core, indicating the development of channels into the lake. This sedimentary environmen
is similar to modern condition.

Thus, the sedimentological environment in Lake Qarun over the Holocene was reflected by lake level changes, and mostl
coincides with the geomorphological data in the Basin (Hassan, 1986). Our new findings were as follows: a drastic and majo
Nile flood occurred at the beginning of the Holocene (9,935 +/- 230 calBP). The flood could be the first one in this region, and
may have caused an intrusion of fresh water immediately fulfilled the basin (at least 15 years) as well as the sapropel in th
eastern Mediterranean (Calvert and Fontugue, 2001).
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The Late Holocene paleoenvironment in the hypersaline Lake Suribati, East Antarctica
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The glacial landforms and erosional features on the Antarctic continental shelf
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Previous geological and geomorphological works about glacial history on land around the Lutzow-Holm Bay and Mt. Riiser-
Larsen regions have indicated that the maximum expansion age of the East Antarctic Ice Sheet is not corresponding to the La
Glacial Maximum (LGM: "23 to 19 ka) in the CLIMAP model. The various types of glacial landforms and erosional features on
the continental shelf in the East Antarctic region have been confirmed from the submarine topographic surveys using a multibear
echo-sounder with new vessel Shirase during the JARE-51 and 52 seasons. These submarine topographic data such as gla
grooves, drumlins, mega-scale glacial liniations and iceberg furrows tell us some suggestions as follows: (1) Iceberg furrow:
indicate that the continental shelf is covered by thick sediments, (2) Very flat surface of continental shelf with mega-scale glacia
liniations has been made by the sedimentation processes of ice sheet, (3) Such topographic features and their distributions imj
that the East Antarctic Ice sheet had at least once advanced to the limit of main continental shel, though their age is unknown.
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Modeling biogeochemical cycles and climate during oceanic anoxic events
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Toarcian OAE (Early Jurassic) in the northwestern Panthalassa: Did anoxia and negativ

CIE occur synchronously?

Oooo ™ ooothoooot
Kentaro Izumi*, Tsuzumi Miyaji', Kazushige Tanabde

lDooooDOoOooooooo
1School of Science, University of Tokyo

The Early Toarcian oceanic anoxic event (T-OAE) is marked by the deposition of organic-rich black shales that indicates
an abrupt negative carbon isotopic excursion (CIE) of carbonates, organic matter, and fossil wood. This characteristic carbor
isotopic perturbation has been well documented in selected sections in the European domain, which belonged to either Bore
or Tethys regions, but it has not yet been well recognized in the shelf setting of the northwestern Panthalassa. In this stud
we present, for the first time, reliable data for carbon isotopic ratios of organic matter, total organic carbon (TOC), and lam-
ina preservation index (LPI) from the shallow marine sequence of the latest Pliensbachian to the middle Toarcian age in th
northwestern Panthalassa (Sakuraguchi-dani Valley section in Toyora area, west Japan). We recognized the T-OAE strata whi
indicate high TOC values and well preserved lamination. The LPI data suggest that the anoxia in the shelf setting of the north
western Panthalassa was not a single event but was interrupted by episodic bottom-water oxygenation events. The characteris
CIE is recognized in the early Toarcian, and the obtained carbon-isotope profile of organic carbon matches well with those of th
contemporaneous strata in the western Tethys and Boreal regions. In the study section, however, high TOC and well-preserv
laminated strata occurred synchronously with positive shift of the carbon isotope values after the negative CIE. This evidenc
seems to suggest that the global warming, which occurred after the negative CIE, was the main cause of the T-OAE.
Keywords: oceanic anixic event, Toarcian (Early Jurassic), carbon isotope, total organic carbon, lamination, Toyora area
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Variations of palaeovegetation recorded by terrestrial plant biomarkers in the mid-Cretace

sequence in Hokkaido
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The Early Cretaceous is an interval of exceptional interest for understanding the early evolution and expansion of angiospern
The reconstruction and ecological interpretation of the Cretaceous flora, however, are far from complete because of some di
advantages of classical palaeobotanical and palynological studies (e.g. Rare occurrence of morphologically well-preserved fo
sils). Therefor, palaeovegetation and palaeoenvironment trend through the Early- to Mid-Cretaceous remain largely ambiguou:
Several studies suggested that higher plant terpenoid in the marine sediments records palaeovegetational change involved w
climatic variations [eg. 1]. In this study, biomarker analysis were carried out for the Aptian to Cenomanian sediments of the
Oyubari area, central Hokkaido, Japan, in order to reconstruct uncharted vegetational history of early angiosperms in the Easte
margin of Eurasia.

The sediments studied comprised 24 mudstone and 2 tuffaceous sand stone sampled along the outcrop of exposed along
Tengu-sawa Valley in the Oyubari area, Hokkaido. The angiosperm fossils hitherto reported from Albian in the Yezo Group.
Powdered samples were ultrasonically extracted by methanol (MeOH), MeOH/dichloromethane (DCM) and DCM. The lipid ex-
tract was separated by silica gel column to four fractions. Aliphatic lipid and Aromatic lipid fraction were analyzed by GC/MS.

The maturity indices of & steranes (28 / (20S + 20R)) show almost constant value through the studied section, reaching
the late diagenesis to catagenesis stage. ThEG,+Cyg) sterane values (approx. 0.35), high Pristane/Phytane ratio (ca. 4.0)
indicate that predominance of terrestrial organic matter, which is concordant to previous reports by macerals observation an
elemental analysis. Aromatic triterpenoids (oleanane type, ursane type, and lupane type) identified in this study are diagenet
derivatives originated from biosynthetic angiospermous triterpenoids (e.g. amyrin). Gymnosperm-specific diterpenoids (retene
simonellite, dehydroabietane, norabietatriene, and dehydroabietine) are also identified. The Early Cretaceous sediments are ch
acterized by very low concentrations of aromatic triterpenoids, yet continuously detected from the lowermost sample studied (ce
>115.5 Ma) that predates earliest report of angiosperm fossil in Japan. The aromatic angiosperm gymnosperm index (ar-AG
was calculated by ratio of total aromatic angiosperm triterpenoids to the sum of total aromatic angiosperm triterpenoids and totz
gymnosperm diterpenoids, as molecular indicator of angiosperm / gymnosperm vegetation [2]. Higher plant parameter (HPP
were also calculated in formula [retene/(retene+cadalene)], which is proposed to reflect conifer vegetation, especially sensitive 1
Pinaceae contribution [1]. The Ar-AGI values generally increase during the Albian (0.01-0.38), which suggests that angiospern
vegetation expanded in the hinterland, while HPP values remain high (ca. 0.8) indicate that gymnosperms were dominant throug
Early Cretaceous. In addition, the biomarker vegetation indices suggests that the change of angiosperm/gymnosperm relati
importance in vegetation was not uniform trend, but recording significant short-term variation. Because palaeobotanical and cli
matic information are only available in much lower temporal resolution, change in the palaeo aridity/humidity are inferred from
the variation in d>Cqrponate—wood USING previously reported carbon isotopic profiles[3]. From the result, significant variety
recorded in ar-AGI and HPP are suggested to reflect change in environmental condition such as aridity/humidity.
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Origin of rhythmical bedding in mid-Cretaceous lacustrine deposits, southeast Mongolia
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The mid-Cretaceous period is characterized by an extremely warm greenhouse climate, elevated atmospheric CO2 levels, a
repeated occurrences of Ocean Anoxic Events (OAES); however, detailed processes and causal mechanisms of these mar
events, particularly the response of terrestrial climate system, have been poorly understood. Possible causal mechanisms
OAEs in the mid-Cretaceous greenhouse climatic conditions include following mechanism; (1) increased terrestrial humidity
and terrigenous input into the oceans, (2) enhanced ocean surface productivity, and (3) the excess of organic burial in the oceal
Increased terrestrial humidity and chemical weathering may have increased terrigenous input into the oceans (so called Weat
ering Hypothesis; e.g., Weissert et al., 1998; Hasegawa, T., 2003). To evaluate interaction between the land and the ocean duri
the mid-Cretaceous OAE interval, we investigated terrestrial paleoenvironmental changes using the mid-Cretaceous lacustrir
deposits at intra-continental sites in central Asia (Gobi basin, southeastern Mongolia).

The mid-Cretaceous lacustrine deposits (Shinekhudag Formation) are widely distributed in southeastern Mongolia. The Shinel
Formation, well exposed in the Shine Khudag locality in the Shaazangiin Gobi area, is composed of dark grey paper shale (o
shale), light grey silty claystone, and whitish to yellowish calcareous claystone. Strata are continuously exposed up to 400 m il
thickness. The shale and calcareous clay successions are rhythmically alternated (decimeter-, meter-, tens of meter-scale) in Sh
Khudag locality, which can be controlled by orbital cycles. Paper shale deposits include micrometer-scale laminations, whict
are most likely varve origin. The estimated sedimentation rate is ca. 3-5 cm/k.y. by the varve-counting methods on thin sections
The age of the Shinekhudag Formation is assigned as Aptian or Barremian-Aptian based on the floral and molluscan evidenc
(Krassilov, 1982; Jerzykiewicz and Russell, 1991), and K-Ar dating of basaltic rocks in the uppermost part of the underlying
Tsagantsav Formation (ca. 126 Ma: Graham et al., 2001).

In order to clarify the depositional environments and their controlling factors of the rhythmically alternated lithological change
in the Shinekhudag lacustrine deposits, elemental analysis (C, N, S) and Rock-Eval pyrolysis were performed on the shale ar
calcareous clay samples. C/N values are significantly kavi@) in the calcareous clay samples, while relatively highed 8)
in the shale samples. Rock-Eval analysis shows significantly high hydrogen md#50(mg/g) in the calcareous clay samples,
while slightly lower value £ 610 mg/g) in the shale samples. The most samples showed relatively high T-max values (4307440
?C). These results indicate that the organic matter of the Shinekhudag lacustrine deposits were mainly of algal origin (dominar
in calcareous clay layer) but with relative higher contribution of other materials including terrestrial plants and/or cyanobacte-
ria (relatively high in shale layer). These lines of evidence suggest that the rhythmically alternated shale and calcareous cla
succession was formed by fluctuations in the lake-levels and associated changes in surface primary producers, which could |
controlled by orbital-scale (probably also millennial-scale) precipitation changes during the mid-Cretaceous time.

goooo:0b0,000,000,000000,0000000
Keywords: lacustrine, Cretaceous, organic matter, orbital cycle, Ocean Anoxic Events



	APE031-01.pdf
	APE031-02.pdf
	APE031-03.pdf
	APE031-04.pdf
	APE031-05.pdf
	APE031-06.pdf
	APE031-07.pdf
	APE031-08.pdf
	APE031-09.pdf
	APE031-10.pdf
	APE031-11.pdf
	APE031-12.pdf
	APE031-13.pdf
	APE031-14.pdf
	APE031-15.pdf
	APE031-16.pdf
	APE031-17.pdf
	APE031-18.pdf
	APE031-19.pdf
	APE031-20.pdf
	APE031-21.pdf
	APE031-22.pdf
	APE031-23.pdf
	APE031-24.pdf
	APE031-25.pdf
	APE031-26.pdf
	APE031-27.pdf
	APE031-28.pdf
	APE031-29.pdf
	APE031-30.pdf
	APE031-31.pdf
	APE031-32.pdf

