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Major Progress and Results of Scientific
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(1) lce Core Datlng by \lolcamc Recor‘&gnals ,
By PRIC ST : o
lee core Hétmg b.y volcanlc S|gnal record was conducted. The mean
aqpy[nglatlon rate and the detailed history of volcanism covering the last 2840
years were reconstructed at Dome A (DA2005 ice core), East Antarctica.
Comparisons with previous Antarctic ice-core volcanic records were made to
assess the quality of this new DA2005 record.In terms of dates for volcanic
events, the DA2005 record was in good agreement with previous records in the
second millennium AD (AD 1000-1998). A series of volcanic signatures was
found in both the DA2005 record and several other Antarctic ice-core records in
the first millennium AD (AD 1-1000) , which might appear to validate the
DA2005 record during this time period.



(2) Research on Biogeochemistry Process and

Subglacial Environment

By PRIC

Biogeochemistry process, which combines the biology with
geochemistry, provides a new way to explain the existence of
microbe in subglacial environment and their impact on the global
climate change. Aiming at research blankness and hotspot in
this field, the latest progress of research was reviewed in the
application of blogeochemlstry to explore the subglacial. %
environment, such as microbial survival in subglacial l‘)
environment, the release of greenhouse, paleoclimate mutation -
exploration, and life exploration in other planet.
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(3) Monitoring Study on Antarctic Digital Elevation Model
Mapping System
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Figure: 200 m Digitial Elevation Model for Anlarctica
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(4) Polar Ice MMiing Radar @i
By the Institute of [ Ics, ORinese AC: i€
Alwideband coherert.pofage peneiigti NEED glaci '

INg Foreen
was developed*®wthe Instite lectronics ~A¥al-Ta =14y :
~(IECAS). In the 28t Chiffa*Antarctit expedition, subglacial data were obiaineg
using this radar system equipped on the snowmobile during the traverse from
Kunlun Station to Zhongshan Station. The data shows very high imaging
quality that the glacier horizon could be discriminated clearly. It is the first time
for China to obtain over 2000-meter-deepsubglacial data using independently

developed polar ice penetrating radar.
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Filgure: Experiment of Polar ice peneftrating radar in Anlarctica



~ (5) An improved Lands:
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By Beijing NormaIUhtv_' '

presented, usmgiehe 073 mi

Land- saTTETMﬂrtIMA'im_gg_e-eebetmn-avaﬂableat th&Umted
States Geological Survey (USGS=- _ gov/). A
comparative statistical analys&among‘lgsample regions
indicates that the new mosaic hasenhanced visual qualities,
information entropy, and informatien-content-ferland cover
classification relative to LIMA.



http://lima.usgs.
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E - \Lerth' ‘ ce'ntury from the trophic level chang'_ of Antarctic fur
Arctoeephalusgazella using stable carbon  (613C) and nitrogen (615Ng§otqags

archival seal hairs. The variation of 515N in seal hair indicates a change in the

proportion of krillin the seal’s diets and thus the krill availability in local seawater For the
past century, enriching fur seal 815N values indicated decreasing krill availab NiS
novel method makes it possible to infer past krill population changes from anC|ent
tissues of krill predators, and the relationship between past krill abundance and climate
change.
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Figure: The radargram from high-resolution ice-penetrating radar (the ice-bedrock
interface, subglacia-progress and isochronous layers can be found clearly)
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in the uplift zones of Prydz Bay
By The Second Institute of Oceanography, SOA

By collecting the reflection seismic data, the tectonic evolution was divided into four ,
episodes: pre-rift, breakup, post breakup pre-glacial and post-breakup glacial. The age
and relationship in different stratigraphic units were constrained with drilling data. The
submarine fans were found under the bottom boundary of glacial sediment, which mayb
relate to the initial rifting of Gondwana Land. Six domed-shape sedimentary bodies were
identified in the uplifted zone. Submarine canyons and channels may play a great role o
the strip line shape sedimentary bodies. | et B
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Figure: The seismic profile across the Prydz Bay
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(10) The slow-growing tooth of't rom 2004 to 2012

By Beijing Normal University

The Loose Tooth rift system is an active rift system located at the front of the Amery Ice Shelf,
Antarctica, which was expected to calve and produce a large iceberg around 2012 to 2015. A time
series of Envisat advanced synthetic aperture radar (ASAR) images from February 2004 to
February 2012 had been used here to observe the system. The results showed that both the west
(T1) and east (T2) rifts propagated rapidly over 9 years at average rates of 4.49 and 2.53med-1,
respectively. The rift system will not break before 2015 as previously projected, unless unforeseen
events occur. Additionally, it was found that the heading direction of T1 turned dramatically in
2009-2010. However, most surprising was that the propagation rates of both rifts had shown a
decreasing trend since 2005, which might be due to increasing thickness of melange ice filling in
the rifts. Other environmental factors (e.g. wind forcing and air temperature) may influence the rift
motion by changing the melange ice thickness and other properties.




Figure: Loose Tooth edges extracted from Envisat ASAR (2004-12) with the
background image of Envisat ASAR on 17 February 2012. The gray curve is
the suture zone formed where two ice streams merged.




(11) A study on different responses of

penguins to climate change

By University of Science and Technology of China
The organic markers in a sediment profile collected at
Cape Bird, Ross Island, high Antarctic were

determined, and the history of Adélie penguins, seails™
and vegetation at this location over the past
was reconstructed. Penguins became the ]

species when the Little Ice Age (LIA; 1500=1800 AD)
began and had a significant im on vegetation at
and near the colonies. Generiallgae species were
positively correlated with penguin presence while
lichens declined. Penguin populations were at hlgh
levels during the LIA but decreased during
time, which was contrary to previous res
regions much farther north. Differentrespe
climate change may occur at low latittidés‘and high
latitudes in the Antarctic, even if for same species.
This study was in favor for more comprehensive
under anding of the response of ecosystem to




mery Ice Shelf and southwestern Prydz Bay of East
Antarctica represent reworked Rayner Complex during
the Pan-African metamorphism. These Mesoproterozoic -
basement rocks can provide important information for
the earlier tectonic evolution of the Rayner orogen.
Based on a combined geochemical and
geochronological study of the rocks, a new tectonic
model was propose for the Rayner orogen, involving the
colhsmn of severalisland arcs with East Antarctica (the v D W O i
Lambert Terrahe or the Ruker. craton) followed by the Figure; Schemanc carloon showing

the tectonic evolution between the

closufe of acean and final'eollision of the Indian craton Indlian craton and East Antarctica (the
W|tI1’ the newly accreted Antarctic margln durlng the  Lambert Terrane or the Ruker craton)
Grenwlllan time: = ‘
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Major field Projects of Scientific
Research during 2014-2015

Seeking for the subglacial sedimentary bal
Grove Mountains region.

Natural earthquake array Observation and magnetotellurics su
from the Larsemann Hills to Grove Mountains and Dome Argus.

Meteorite survey and collection in Grove Mountains.

Geological investigations in both the Larsemann Hills, Northern
Prince Charles Mountains and Grove Mountains.

Land based multi-disciplinary study of past ice surface elevations
in the Grove Mountains.
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