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More than two third of the Earth’s surface
is covered by oceans, which have a mean depth
of about 3,682 m. Much of the most active
geological processes of the Earth occur in the
deep oceans, including mid-ocean ridges,
subduction trenches, oceanic transform faults,
and seamounts and oceanic plateaus. The
deep-sea geological processes are responsible
for creating the largest earthquakes and the
associated tsunamis, while the deep oceans and
seabed host diverse life under extreme
conditions. Our overall knowledge of the deep
oceans and seabed is still extremely poor, and
thus the deep sea remains the last frontier of
human exploration of our dynamic planet.
highlights  the

international progress in deep-sea research and

This presentation recent
breakthroughs in deep-ocean vehicles and
technology, drawing special examples from
mid-ocean ridge exploration.

The 60,000-km-long mid-ocean ridge
volcanic mountain range is the longest
geological feature on Earth and the solar
system. It plays an essential role in the renewal
of the surface of our planet, recycling of
oceanic lithosphere, and release of heat and
chemicals from Earth’s interior to oceans.
Geological processes at ocean ridges determine
the shape of ocean basins and the geochemical
compositions of oceanic crust and lithosphere.
About 75% of Earth’s total heat flux occurs
through oceanic crust, much of it at ocean
ridges  through  complex  hydrothermal
interactions between the lithosphere and oceans.
Since deep-sea hydrothermal vents were first

discovered at the Galapagos Spreading Center



in 1977 by
hydrothermal vents have now been found along
beneath all
although a significant length of the ridge
in high-latitude

regions, is still little explored. Hydrothermal

submersible Alvin, active

ocean ridges major oceans,

system, especially those
vents are areas of focused and rapid outflow of
seawater through permeable oceanic crust,
heated by high-temperature magma sources
beneath ocean ridges. At typical depths of
2,000-4,000 m beneath the ocean surface,
sunlight is not available for life through
photosynthesis. However, life is thriving at
hydrothermal vents and is supported instead by
chemosynthesis, in which the interaction of
seawater with chemical elements emitted from
hydrothermal vents and with seafloor rocks
plays an essential role. Thus studying deep-sea
chemosynthetic processes and their complex
interactions with ocean ridge hydrothermal and
volcanic systems has direct implications on
understanding the origin of life on Earth and
other planetary bodies. Furthermore,
metal-rich hydrothermal sulfide deposits offer
prospect of potential industrial deep-sea mining
at a time of rising demands for industrial use of
metals by growing economies.

International cooperation is essential in
ocean ridge research. It is recognized that most
ocean ridges are located in international waters,
the scientific objectives and interests of
researchers transcend national boundaries, and
the scope of ocean ridge science is so large that

it can never be covered fully by the resources

of any single nation. InterRidge is an
international program to coordinate and
promote  international,  multi-disciplinary

research of the global ocean ridges, reaching
more than 2,500 individual researchers and
science managers in 60 countries and regions.
InterRidge working groups promote and
coordinate international collaboration on active

research areas of global interest, currently

focusing on eight themes: 1) Long-range

exploration of ridges by autonomous
underwater vehicles; 2) seafloor mineralization
processes; 3) hydrothermal energy and ocean
carbon cycles; 4) hydrothermal vent ecology; 5)
mantle imaging; 6) real-time ridge monitoring
and observatories; 7) deep Earth sampling; and
spreading  ridges. The
highlight

contributions by Asian countries to deep-sea

8)  ultra-slow
presentation  will increasing
research and exploration and discuss exciting

new  opportunities for Asian  science
community to lead and contribute to the
multi-disciplinary investigation and exploration
of the geological, hydrothermal, and biological
processes of the mid-ocean ridges through

strong international collaborations.
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I will first discuss the history of global
carbon (C) cycle and then move to the role of
ocean margins in global ocean C cycle with
regard to glacial-interglacial time scale. In
particular, I will discuss the sizes of various C
reservoirs and their respective dynamic time
scales in the context of interpreting
glacial-interglacial atmospheric CO, record.
Then, 1 will overview the changing global C
budget since the industry revolution, and how
global changes have manifested in coastal
zones and the feedbacks of coastal oceans to
the global C cycles. Finally, I will discuss two
current and future global change issues related
to ocean CO, systems: Arctic climate change

and ocean acidification.
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A new approach was developed to predict
the pHpemn for fluid in subseafloor
hydrothermal reaction zones at mid-ocean
ridges. This approach involves three steps: (1)
obtaining the pH value at the seafloor vent
orifice using in-situ pH sensor; (2) determining
the P-T conditions at the reaction zone from
constraints imposed by quartz solubility and
phase equilibria in NaCI-H,O system; and, (3)
applying a
calculation based on the pH value and P-T

corresponding  theoretical
conditions from step 1 and 2 to estimate pHp 1)
at the depth. Adiabatic cooling is assumed, as
is also for conservation of acidity. Thus, using
this approach at P-vent (EPR 9N) indicates a
subseafloor (reaction zone) pHp ) of 6.4, in
comparison with a lower value (5.1) that was
measured in-situ at the seafloor with a YSZ-pH
sensor deployed using the submersible Alvin.
The predicted pHp 1) indicates that the fluid is

still relatively acidic compared to the neutrality.

pH is a critical parameter, which is needed to
constrain a wide range of mass-transfer
processes in subseafloor reaction zones. Our
study shows in-situ pH measured at the vent
site offers a better opportunity to constrain the

deep processes.
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(GPR) is a

mountainous river whose source area is located

Gaoping River small
in the southern part of the Central Mountain
Range of Taiwan having the elevation higher
than 3900 m. It has an average gradient of
1:150.Both  the

weathering rates for GPR basin are higher than

chemical and physical
the world average.GPR annually discharges 35
Mt of sediment into the sea.Approximately 1
km seaward from the mouth of GPR is the head
of the Gaoping Submarine Canyon (GPSC).
The GPSC owes its existence to tectonic
processes related to the collision of arc and
continent where the Philippine Plate collides
with the Eurasia Plate.The canyon extents from
the mouth of GPR,

Gaoping shelf and slope, and merges into the

cutting through the

northeastern Manila Trench over a distance of
about 260 km in water depth over 3000 m.It is
a major conduit for the transport of terrestrial
sediment to the South China Sea (SCS) and the
landward transport of particles of marine origin
in the SCS.

This presentation gives an overview of the
entire river-sea dispersal system from the
Source-to-Sink perspective.Emphasis is given
to the importance of the family of gravity flows
in GPSC, including typhoon-induced turbidity
currents and earthquake-induced debris flows
in the transport of terrestrial sediment and

carbon to the deeper part of the SCS basin.

In the benthic nepheloid layer in the
GRSC the normal transport of suspended
sediment associated with tidal propagation
from offshore are up-canyon yet episodic
sediment transports associated with gravity
flows are down-canyon.We hypothesize that
the frequency of occurrence and magnitude of
these episodic transport events determine
whether the upper portion of the Gaoping
Submarine Canyon is filling up, down-cutting,
or is just a conduit for sediment by-pass in the

course of eustatic sea-level rise.
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81C AT KR AR S B k31 IR vk
i, SRR B 8. RPESC
fE ARG, BLARFA LI G. bulloides
()T 23 B AR AT 7 ) AR K AR ) T
W, WFFEIAA 11 ka BP LR SEIIZ X 1% )2
TR R KAR AT B 61 C AR F b 2
Ko A I [F] 2R R PR T S LRI, RIR
UK S LUK b 28 5 R (1) 3R J2 /K R IR 2 7K )
8"3C T SAE VKA UK 5 3T A8 AL A [ T
FIXKZHF G. ruber Fid % —80M 5 KK Z
B P. obliquiloculata ffic s A—%L, H3ZHF
T AT G BR A 25 R i X 2 o A i SR B
(R)IX — =2 52 B AT PR 2 /K i 1)

et
S1-P-6S

Vi 34 = 150ka BP DLk Hy
A AL AL B AL E LK R HE
LR

upste 12, Ak

1 R BT

2 T ERE B
*tgli@ms.qdio.ac.cn

AR T AL F P IE 5 Bicol shelf
'] MD06-3052 L (245 )% 14°48.6042 N, 123
°29.3983'E; K 19.48 m, /K¥E 732m) , LL



4 cm [MIBBEUEE, XHZAL 486 AMFE S IVFIEA
LI % ZH Globigerinoides ruber [F&5E [A]
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PEIREK R E MR R AW oK, I BLAE vk
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FILER VRS , 7~ T 1% X 27 55ka LRI
PRI EERRE o B4 b Bt B (0 3R 2 K
T PSS AR, B R (AR A
27.0—29.6°C, AMIRIEN 2.6°C, AZ=WIE
AL K 18.2—27.0°C, A4k I Bk 8.8°C
5 v R R e W R BGR EXT LE R B, RS iR

P L L p i L, X R AR
I RIS A S o R R 2 e 4 bR B ST I
PRJZ IR FE S5 AR, MIS3—MIS2 MR Bk
EIRE AT R IRk, 1 VKIS 1] 9K 5 33k
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B H %k & AE Marco-Polo it K
(IMAGES XID ##§/4# MD05-2901 LA
AL MD05-2904 FLUTEHRAE A HET
MR, SRAIRUA B H 2 %8 R4 SYRACO
(Systeme de Reconnaissance Automatique de
Coccolithes) , X4 2303 AN AT A
BEIRFRGETE o3 b, 4B T RS DU 28 LUK g i
AT HER (L) 2 HAD IOUA T 28 AR
WIS, FEoR T HE7KE FRIR IR B M R A
IR A 7 3 AR DK 38 - 1] K 39T R A i ) R
AR SR XA FLILARAT ST BERE LA
MR ODP1143 Sfifiif B4k Al SR 1)
XTEG, R0 T e U A B I AT R A )
AT REZ I A 2R, JF kiR iin sy
RVERRAE AL K R

T U 18 S R A 8 PR A A 2 S R
AHE], FZ @A Florisphaera profunda H
X Gephyrocapsa oceanica #lI Emiliania
huxleyi , It 4 Gephyrocapsa muellerae ,
Gephyrocapsa ericsonii , Umbilicosphaera
sibogae ,  Umbellosphaera  tenuis
Helicosphaera carteri, Syracosphaera pulchra
A1 Syracosphaera spp. 2 ELE 3 Lo

FIH F. profunda A #HX 1 7> & EE T
P GG B DU 207 R R A IR AR I S v
#l MDO05-2901 Liff/KE FRIRIZR L 2 45
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Fio JEHB MDO05-2904 L8 FE K 2 iR vk -
[ UKIAAR LI S, T UKIVR UK . A0 43
BT 7R AN H DX 2 A i P AR R LA
HA S (R RN ZE A, DEERIE RIS - %
ZE S o

T VR 65 DU 20 LSRR R KT AR =
o2 45—25 JTER S, 25 ST RAEET)
TRFFRE , MISS HAAR /™ J) JF UG8t v 20K
VKBRS T B madg AL A Ir kil B 2
FPKI — oK ], pkIAAE = Jy s, )
DKM, 10 MIS3 AN e . ra bl
= L7 BV TR R R 428 AU 5
VB 2 A7 B gL LA S AR B ZE AR S X
BEERME ZE IR .

FAHEVY R REA2 45—25 TR A 2%
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WA R, A5 )i, IRIR EhHE A
RN 5 [ I e v At TS R B IR
RN . X AR TT e S A A ) 0
HEIEKR,
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X [ R G i A DY S AR A
DSH-1C FARFE, BEAT T UTR A= R 27 53 #7
GEA R GERMR T T R TURR Dl 1
TEIA 1) AR Ak B FL 52 X PURR B AR 4K ) 5%
F.o ZiREW: DSH-1C AHRkEA i 3t
N5y ZAE TR TG, RIZTURY) N A R4
[FAL 2R 13 (MIS1) LICKS L ok bk 3 1R
N AN TNTIC AR R (- P SO B TR /2 50
h W B FT AR R 2% 2 ) (MIIS2) TR iR
08 Ay W BT T AR R A 3R 3 B (MIIS3) Rl i
Do ZARRFERLAR () {EFIME N 1.72
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X107 m’/kg. FTAREM ISR TR (IRM)
347 1A 1) VLRI S5 Ak C STIRMD (1) 80% LA L,
S300 if/IME N 0.605. ZAIRFEDIRY)
(PIRGHET A D, DMEBFU 08 5 1%
FERAE A P AR AT ik D00 T B N2 22 1D ] 9K
) (MIS1 F1 MIS3 3D, REMES I s
RZ, 1E MIS2 HEPESHEHEAL, "TRES VK
WIZIX SR TR G b, 1A DA
W S L H AR O RS T Z DT
IR S HUEAR, 5 I 00 A i 1
NI IES
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JE| 34 o DX AR AR B
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Xt VR ODP1145 3l 91.9~155.276med )2
Bt (0.67-1.8Ma BP) 300 MERHETTA YR
FES AT b 552 . A AR A A
BEAT Stk A SRS AN IR AL A W s . A
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Establishment of reliable high resolution
age framework is a crucial key to reconstruct
paleoenvironment and paleoclimate.
Paleontology and magnetostratigraphy are two
basic methods to construct age models for
marine sediments recovered by scientific
drilling (DSDP, ODP, and IODP). However, in
some circumstances such as low core recovery,
age models provided by paleontology and
magnetostratigraphy may have a great age
uncertainty. Astrochronology, which based on
deciphering the Earth’ s orbital-induced climate
change signal in sedimentary strata, may
provide a new tool for recalibrating
magnetostratigraphy  and  enhance  age
resolution. Here we provide an example of this

kind of research on IODP Exp. 322, Site
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C0011 (32° 50" N, 136° 53’ E) at Shikouku
Basin, offshore the Kii Peninsula, Japan.

Five lithology units were identified from
Hole CO0011B. Unit III is

bioturbated silty claystones, lime mudstones

composed of

with very thin beds of ochre-colored calcareous
claystones. The core recovery is ~65%. The
preliminary paleontology and
magnetostrigraphy age model established by
shipboard scientists indicate the age of Unit I1I
ranges from 9.1 to 12.3 Ma. The monotonous
lithology of claystones and mudstones of Unit
IIT is suitable for cyclostratigraphy analysis
with climate proxies such as gamma ray data.
The gamma-ray logging data are from Hole
CO0011A, which is < 30 m from Hole C0011B.
Based on core-log integration using natural
gamma-ray data from cores (Hole C0011B)
and gamma-ray logging data (Hole CO011A),
we add ~3.114 m to the depth of the
gamma-ray logging data of Unit III to correlate
data between the two holes.

Results from sliding window spectral
analysis (40 m) and the wavelet analysis of the
gamma-ray logging data indicate that there is
an abrupt change of the periodicity at the depth
of ~547 m. We divided the gamma ray data
into Subunits III-A and II-B for further
analysis. The spectral analysis (MTM and
B-Tukey) on Subunit III-A revealed the
periods of 19.04, 4.45, 1.99, 1.08 and 0.897 m,
and the ratio is about 20:5:2:1, which matches
well with the Milankovitch cyclicities of 405
ka: 95 ka: 40 ka: and 20 ka (long eccentricity,
short eccentricity, obliquity, precession,
respectively). Supposed that the sedimentary
cycle of 445 m was induced by short
eccentricity, it will give an average
sedimentary accumulation rate of 4.68 cm/ka.
It is consistent with results based on the
onboard primary age model. We thus consider
that the sedimentary cyclicities in Subunit

II-A were formed by orbital forcing. With the
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same method, we can identify that sedimentary
cycles of 6.27, 2.70, 1.90, 1.39 and 1.24 m in
Subunit III-B were caused by the short
eccentricity (95 ka), obliquity (41 ka and 28 ka)
and precession (23 ka and 18.6 ka) cycles. Six
Gaussian band-pass filters were designed to
extract the Milankovitch cycles at Subunits
I11-A and -B. We counted 35 short eccentricity,
83 obliquity and 164 precession cycles from
the gamma-ray logging data.
Once we determine the sedimentary
cycles in Unit III are astronomically controlled,
next step is to tune these cycles to astronomical
target curves. Since the study area is located at
middle-low latitude in northern hemisphere, we
hypothesize that the short eccentricity and
obliquity components maxima correspond to
theoretical 95 ka eccentricity maxima and
obliquity maxima, respectively. The initial
match points are based on the ages given by the
preliminary onboard age model. Filtered short
eccentricity, obliquity and precession curves of
Unit III have been slid back and forth to get the
best visual match of peak locations and
amplitudes with La2004 solution. Then the
obliquity cycles were tuned to orbital target of
La2004
significant feature in the Milankovitch cycle

solution since it was the most
bundles in Unit III. The tuning results indicate
that the extracted 95 ka and 22 ka components
can match well with those of La2004 solution,
except there is a half short eccentricity offsets
in Subunit III B. Also it shows that the
normalized gamma ray curve is co-variant with
the eccentricity of La2004.

Our tuning results provide a new time
scale whose time resolution can reach to ~40
ka, and the age of upper and lower boundary
are 9.375 and 12.772 Ma, respectively. There is
an abrupt sedimentary rate change at the depth
of 547.2 m (~10.77 Ma). The sedimentary rate
ranges from 3.56 cm/ka to 6.72 cm/ka with an

average of 4.87 cm/ka in Subunit III-A, while



the sedimentary rate ranges from 4.52 cm/ka to
7.74 cm/ka with an average of 6.54 cm/ka in
Subunit III-B. A set of expected geomagnetic
reversal boundary depths in Unit III can match
very well with the observed magnetic reversal
sequences measured by shipboard scientists.
An improved magnetostratigraphy correlation
was produced according to our astronomical

time scale.
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studies show

Recent marine

proxy
intensification of wind-driven upwelling in the
Southern Ocean during Heinrich events, and
suggesting the  possibility of robust
atmospheric teleconnections from the Northern
Hemisphere affecting the Southern Hemisphere
midlatitude

hypothesis using simulations of an AGCM

westerlies. We explore this
coupled to a reduced-gravity ocean. When we
simulate a Heinrich-like event in our model (by
cooling the North Atlantic), we find a
significant strengthening of the southern
midlatitude westerlies, in particular during the
austral winter (JJA), and in the South Pacific.
The other pronounced climate change is a
marked southward shift of the tropical rainbelt,
indicating alteration of the Hadley circulation.
With regards to possible implications for
southern ocean ventilation and atmospheric
CO;: we applied the wind changes we obtained

in our AGCM ’Heinrich’ simulation to a global

biogeochemical model and found a 20 ppm
increase to the equilibrated atmospheric CO,
concentration. In short, we find the scenario as
hypothesized by Anderson et al. (2009) to be
plausible. Our study elucidates and emphasizes
the central role of atmospheric teleconnections
in the story, in particular the importance of
tropical circulation mediating the intimate
coupling between the northern and southern
high-latitude

circulation.

climate through atmospheric
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Sulfur

carbonate-associated sulfate and sulfide pyrite,

isotopic pairs of

derived from two sections in South China and
Poland, demonstrate large isotopic fluctuations
of sulfur

transition of Late Devonian. These new data

during the Frasnian-Famennian
revealed a sharp oceanic overturn in the latest
Frasnian as indicated by an apparent coupling
positive isotopic shift of carbonate-associated
sulfate and pyrite with a sharp increase in
isotopic fractionation effect. This event was
followed by a long-lasting (~300 thousand
years long) photic-zone euxinic event in the
earliest Famennian as demonstrated by a large
coupling negative sulfur isotopic excursion.
Such a severe oceanic condition was closely
linked to  the

bioproductivity (or burial of organic carbon),

remarkably  enhanced
which in turn was induced by increased
continental fluxes. The subsequent intense
bacterial sulfate reduction favoured excessive
hydrogen sulfide production, buildup and
oxidation in water columns due to limitation of
Fe availability. Afterwards, oceanic basins
were quickly ventilated, probably induced by
more intensive climatic cooling and oceanic
circulation. The temporal coincidences of two
phases of step-down biotic extinction with the
oceanic overturn and subsequent long-lasting,
photic-zone euxinia suggest that these two
extreme oceanic events could be the main
killing drives responsible for the severe biotic
crisis. Furthermore, the long-lasting
photic-zone euxinia, probably working together
with subsequent climatic cooling, prevented
from soon biotic recovery until near the end of

Devonian.
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White, black and red
Cretaceous Oceans
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The titule is metaphorical translation of
visual appearance of Cretaceous deep sea
deposits laid downin western Tethys, as can be
seen for example in ~Contessa Quarry in Italy,
or southern Spain, or North Atlantic, where the
early Cretaceouswhite pelagic limestones are
replaced in the middle Cretaceous by black
shales and those in turn during late Cretaceous
by pelagic red beds.Despite that research of
marine Cretaceousgoes on for past 40 to 5o
years, a poor understanding of the causal
mechanism behind geologic, oceanographic
and Dbiological events may in part be a
reflection that most of theresearchers base their
interpretations upon records derived from a
single global reservoir, limited geographic
realm, and or a single indicator such as
isotopes, or are even based on a single locality.
Few workers have attempted to merge
available isotopic, lithologic, paleontologic,
tectonic , paleogeographic data sets to evaluate
interactions betweendifferent components of
the Earth Systems. Ocean contains more than
50x the amount of CO, than the atmosphere
and the heat capacity of the ocean is 1000x
greater than of the atmosphere. Thus the ocean
acts as climate modifier either through large
scale currents, turbulence, mixingand fresh
water influx into ocean and or carbon dioxide
absorption being deposited in sediments. One
factor or process seldom considered is that
ocean is a huge fractionation machine, which is
specially true about the early Cretaceous ocean,
as witnessed by the deep sea sediments, which
in eastern Tethys are somewhat different from
the western Tehys.A challenge facing scientists
today is to asses what are the major forcing



mechanisms of these changes, is it climate,

globaltectonics, ocean circulation, one of
thosefactors or all of them, understanding of
which can not be achievedwithout deep
understanding of the geologic record and its
complexicity. White, black and red Cretaceous
the North Atlantic

documentedthatwestern Tethysduring past 200

ocean sediments in
Ma involved 3 different carbon reservoirs -
during Jurassic- early Cretaceous- inorganic
carbon was buried as pelagic carbonateand in
extensive carbonate platforms on shelves,
during middle Cretaceous - from Aptian to
Turonian ( 125 — 95 Ma)— carbon was buried
mainly as organic carbon , within so called
black shale facies and from late Turonian to
early Eocene( 90 -55 Ma)carbonis not buried in
the deep sea sediments, but stays in the
solution as DIC, to beeventually deposited as
both inorganic and organic carbonin extensive
chalks over western European shelf and around
Gulf Coast.

However this is not true for eastern Tethys
where research of pelagic sediments, for
example near the India-Asia suture zone in
Tibet shows only presence of late Cretaceous
pelagic red beds. So age of oceanic basins and
their morphology play also important, and
mostly completely overlooked role. Some of
the results of the latter research will be

presented at the talk.

S2-0-5

FRRAFENH TR RE
18 T

WG AR S LR A

FIROR AR R B TR e

*huxm@nju.edu.cn

ARSI A rh AR AR Ry SR 1) T
KRSy, A B WEIE LT 2 BN,

LT S OR B A 3 ) 11 8 ) = S
MM . HAT, WA —BEEE, R
i B T T B RSO ) ARV RS 5 5 T
PRBERERE T 1AL ARTT, DT AR RrE
FERE TR, B RS Z vegn e . it
TN T A A AR VR B ZH A1 1 s, i 0 P
AT TSR, AT DU AR RS 0T 1) 7
T2 ARG R =AY B

BrBE 1 ARFF I EE T A 3 IFE R
P AR —FEALFH (<150 Ma —
~105 Ma) o LAENFE K5 X FCah K fli 24
DR o R B SR KK A A8 T REX T B L
ASR! | NI A= @i TR A3 1iEvE i @ W g ]
ER . HIGFER, 7EENRERRGARS, | iz 47
FE— IR AR Nk ok g s, WRes
FRPANT 5 N IR RIRAT G, e rg s
THAG AR R RE By 9k L

BB 2 ARSI PR T IS TS
2 Albian- Campanian ] (~105Ma — ~73
Ma) . ENEEKREIEZE Albian W31 2 BRI
PLHE SR AT I br i AR A, T bR &
Ee el N NI DN IO IS N S =
EIRE KRGS T ok “did” , Tz it
WD), W T AR
A, WA AR AU
KA S AL RFAEE A F
o TMAEhErE Sk, B AR R0 e,
HE B e U I et

BB 3 AREFEEITVERIY 2K I TR R B 92
4! Campanian A I 468t 1] (~73Ma —
~50 Ma) o LB KR — RO AR R (R4 4h Al
FEN Y B T UG . Ak, IR A2 I e
FAE H — i X B — VT A X R
— |1 W T DX PR () B A0 AT, R IR P A7
Tl A T i 2 0 X e SEAOK B B )
DURRY, 8 2 R U R4 (1 e R) v e AR
AR (>~73 Ma) o RRPEyH T 4
W CLRFE Wit AR TRR BT R A bR s o 7R e
EH L REL A EHL, AR R R )R
IR H R (~50Ma) , HPiEY
P I DX RARAT 2

S2-0-6

39



FNR A H B/O == oy [ 4H 7
B2 #F 5%

mj% 1,2*1 iu%@ﬂ 1’2, J]%IL&% 1’ ﬁﬂﬁ%m% l’
PUES S 777

15 AROR 2 BB 272
2 EMREARAL Ay B A A R S

*liurong@jlu.edu.cn

BT -2 T PR R A DA R e -
BT T A BRASVA SARAE M E DO T T 213
B TARZ 52 TSR, T T8 KB
M) I AJF 5 AF X 52> o

PR S T ettt 2, JF
B FIIRE, TTIZRE TERIR
ZCAE T BT A It T S AT WA R TR
o W T EE MM RS A
FIRAA A SRS B, AW BT S
(AR T R AP I 4o ARSI ok X i
e Y = e - JOL R TR T YT Y1 Ny b N
SAEIEAIET, 487 B B 2R G b X 4 1
b e MR S R 9 E AP O R F TR TR W 3
A it b i S A — LR 7

PN b A 8 )7 Wi 24y AL AiE 43 52 — 3K
WA PGy, 2P R AL T AR AR A
W2 R BRI, g R e A
FBEFEA . B4, THE gl
VO FE R IR K A K, SRS, S
i, KRB AR R R E . Em L,
HEm ERE T ZEla IS Behcs It
2 EIERREF S R U 2R B R SR 0 T
FIPe KA HEW B AR MDA R, LU
LA 2R R 2 1 4

BT A1 i e 30 % P 25 A R S, P
IR H A T4 . TP E A, VEEE R4l
DUBIREE L JJ7 T WA 78 0 AH — 380 3 A — 2
TR N AH — SR WA M AH — V-390 2 AH — 350
F, RPRER BEAR AL AR IR iV — IR — i
AR T FE

il B Jt%E. Sr/Ba tW{EA T T ¥4
Hu PR I KA AR, T TR
Il (B) &8 T 13.05X10°—96.97 X 10°

40

2zl o, WAL BRI A
s BT A I (B &A1 13.05
X 10°—45.45X10° 2 i), 4 EoEH» T
60X 1075 P4 7% K41 U0 4 ANV 2 T2 BEIUT
BEETRI (B SEAE ST 60
X 10, HAb#AT 60X 10 Pk, wLLiA
AL 7 N4 AL
TR IK 220 52 R AL BK KA A
Wit V/VANI Al Ni/Co FUAB %50 #T T K
IR 22% H P T AR AR SR A A, HE s T M
WA ASEB . VH A E AL Sl DUE BRI R
R GUE e K 7 T2 B IR I Ji R 5 0 i 44
i
ik wFe203/wFeO LU« Mn. Ti. Co.
Cr. Niv V SR IGE ST BN T P07 H
AR, BN T PG I AL S
i 2 AV B R A, TEZE A A
25 ) R A 3 3 Tl U G 2R N VR S
iz, VY e R B A A AR Tk 2 i
T, JCRITB R o ZE A B K.
RO UL ERFSUERIE, NG T 3 e
ST N 2 b 46 397t S R AR T B B AR
o U T L3 S ORI () RO A%, 4R
G La el 21 € o e ER S| R A7 ST e W
BTGt p e S BT R R 4
1, TR T K — BUKF I — &l K H 51k
JUA T ZE T R . S GG Br
)T T, A RV ) T AR A R A
DRI, M2 st A S 3R B T AR 46
T [ T ThE H B A kAR A S () AR A
70 B 1 2R b b DX ki AHDCRR AT — 5 1 i)
o AHLEPLI 2t PY 5 R R T4, ik
WA AR BT I 98 T e, 2L
Ji PR 2 V0 225 b Y 5 R 41 s 1 il T i e
W, HEEREAREEA, HizdER
FEJR R X R B . BN B 5 LK 4 R 4R i
I AARARIE, TS — P 0 TAE,

S2-O-7

T DL SR AR SRR A R
R CotaF AT : ZIRE
oY 3% ) 2



B AR

R M MR L AT
*jlagd@gig.ac.cn

H RO 1) R ) ot 32 B A e b
BR, EERPFETRMX: dbdE. 7. Al
RN BT 22T R o, 4R
P P it P4 IR SR A 3 N 5 2 1P RS T
PG A — JE 22 A7 TGRS LR P ioE
AL REE EA o AL TR X T R e
Fi 1t e 45 0 ME AR A% P R A 1R XUt
B Al SRR X — KUSITRRIF R b il M
prxd; to AR St AL | NG O P R i 5 U
B B s R TS B T
AEARKEAHIZE SRR, % o oy BRBE R
R IT A E BR AR S AL R
DURRTE &S FIEA M T3 T m i, 1T B
oyt sn] B A s () R AR R
M,

BRCHA A TC R ok, KRR
HHUUBE AR Bk B AL, A LR
Bl R I AR T — AN F AR, 7T R
RV 14 R AEAERFE R
Yy Jsirh ORI E W RREE LA, WEoR T
EATHE G DU P vt %A ] S
HH A BT 0T TR () A7 5% 43 M i 9T 45 Rk
b AT ODP198 fiit ik 1208 A7 it LA
KIRPUTRAY) P D BRI T Bl b v S5 R A oK
RIS BN A o X S et/ P R 7 o T B B s
MR E R (8°C) B HLnl Bt T
K3 2B 3 N RH A DX RE A [0 25 78 e 1) 4 3k
L9

IER S B HER R 2R 0] 43 oA = AN K AR
BB BE, M 18—8Ma #| 8—4Ma FiFl| 4—
OMa, HYERUHE R 2B FHM MR, X5
CLA B0 2 T 18T AR ARTE AT AR S
(I AR —5, ek T b BRR AR
P HT U P X N AR A

TERIBEAE 813C AT LA Il il M b ol A 25 2
i Csv Co IR . HATC AN, £E
PRI DU G, BRFEVE)
Sl At 8°C (AT SRR SR I, &
W T Bt T A SRR KSR P N, Cy

R LR 5K R Dy e e AR, AT 45 R
W5 LR AR, IEMRERE 8°C Mrhieh
BT AR - 320-29%0, 3203 I 4% 2 1 5 DU 42
MIZ-31%0, SCBRETZ Cy FEH N T T2 W
kb, THER KRR (BRE Y LA
() Cy HEDNS A28 FR S8 TR 1 S 2 T A
ALTED o

H1T Cy HME T B KA AT 55
B AT, 1 AT Y AR 2 PR X1
TR A SR EAGRE R O A AR, R
AT EAR G R AT PO, AT
ik 8°C AR, Ptk b, e eh b
1, vl B R e (e i T AR ARG T A X Cy
R 2 AFAE, LR (R IZET IR T K
W )5 2 B A BRAR VR O . X —
SURMARW], AEAN R Cln, B vs bl )
e Cy M TTmk B AAL R R W % A —
FER): IR B K AT B2 I ER, M
Ty T M DI T RS I R

S2-0O-8

KTARTEHA LS A&
AH =

TR L

H R S HES S o NSRBI, B
100044

*huangweiwen@ivpp.ac.cn

1857 &, IA/K3C (Charles Darwin) 7£|H]
I S7 AN RIS H RS ) A S Y5 ) (On
the Origin of Species) — 15 [{J4& ] I 5 1E : “ fR
MRS EIR CNK o AN KA
IR SN B, KRR TERERXA
Z I o R TR TF AN BN 2 5ok
Wi A foe L B AT R IR . 7 SR, A
14 FE2Z )5k RN AE T 180° (1)
AR AR (NI HIK) (The Descent
of Man) —PSIN ELAR T Mhid:  “ RZKHB
28 A M N R AR K I e AR AN
fHE, - B R R K IR UK A al)s

41



FF T R i O 2 IS L6t A HRANE N, AN
JE LG HIRI N . 7

RIR TR ) A — AR KR 5K,
— PR ) BRI . Al R A AR
S A— R KATRT. R, fEfbiE
K MRB AR O AT 2 139 F145
K FATIEATFANTHS — N B0 I 1) S T =
Fl 56 N SEA IR S5 A I /) LT e — A 3 il
HEMESR. 20, BATAEDLT “BET
PSR MERZ . BRI AL NFESK
BAFUHCAHETCBIE ? BAR, B T W AR
LA FERE AR R LA, R
MAEIRRFERE LR 5 ANATTRFr B AR ST . 4F
RN RS BB ST AR T A
ZH K.

S2-P-1

bE ALY A T R E A K
4 IR
e, SR D

Hh FE ok 2 et 5 s R BT 5 P

*rszen@mail.igcas.ac.cn

T E PSR, LT
FO TR AL ER g KA, Py 2% LT
NUHEZRAY, FEEON R (YA —TT
W—RYD , PE BT
WP A PIE #2, R bS5 T2 L
IR — 2% A RAIL T S 28 i 1) i 4 240 )7 2
RHARTINIEER AL EIN S Fo S R S o
HRIE B AEANG W) TS S P R WA i
A RN LAWK BB ZEI 2 P4
i LGS BRI, WAl T — R
S, PO “YemEBIRT . CERRIRIRY
SEo ARTRAAHT BRENHE IE AT DIRRSL, SR
DRH T B2 WA .

PP 2% B AL AR A1 Bl S 0 Ay, B
Wiy, AT A . 1 A,
WARE, WA, EWZEEMRE, &
T NSRRI R AR
AR T AP N, UG I2 2)

42

T F RS ARSI 4% A R oy 7K SRR 5 7 A28
REAE LR R AL IR SR A S AT, A2 Sk 2R
HAFGEA L, B EEP A

S2-P-2

R EN Pt
o 2 ]
R V2, Xl 2, maE

1R B A DA A ST
2 s R A B 2 50 5
3 o ERREBR A B

*houyamei@ivpp.ac.cn

KT [ NG BRI R Do
80 ZAEM IR o X I T FHIR AL K I TF I 1Rt
2 WA H ] PG b B 2 P R T 5 A
H 1R D5 bR Stk i O 8, 407
DI IR R S — ByR 2 G2 AR BR—
RYVE R RIS HETS Ja v8 07 #e 1 S a4
G. &1 60, 70 FEAREZE 80+ 90 FFEARLL
HECHARRIN AR T B BB, NS HIX
RIRAR 22 A [ B N2k Ak 21 2]
W6 F4D 1T Ay g S A 3k 3 A3 AT A 1 2= 35
535 v G e S 1 e o ] v S DY 2 R
DX Sl 4 35 1) 22 FE P R T o 1 NS AR A ER
BRI 3Pk R i RS T ARt Z AR 2 1)
SO, ey SIS T RS DA K
S IL IR 28 SCACHBA TR0 AN BE e RS 3 5K
(2 EEE . EBRIEERR K B 2k L 55 44
TERM FHES G RT3 0, X B &L
PURAS SR 2L T NAT R R, S
(BT B A e A . LLASBR IS 5 f0 FE R Ay
7 R B YRR AME S 7 T R R SR,
HHSAATENE . FART A S AR, T2
DhRBERIR T A A SO L2 2R (PR, oy
2RI G AT 5 KIS E I A gtk
P A2 Y A 2 v Lo NS TH A 2 0T 9 S i
(PR o E A I 5 2 1R M RN 5 72 (1) N B )
HREIL IR TH A 2 AR AR IR Y R AR T v
] LB N IS A Y 22 it S P s 22 o 7 T K
ik 1. AEHERE RGN &I/ ST, Moralm



T3k LSRR IR AT 375 AT i A AR
& TT BT IR I BRI 2 2 H A 24 5% ) 05
I o

S2-P-3

BT A RR SCH BT 3 R 2 3R
R G A IR AL R
e

T E A e 1 5 5 M ER P BRI T
*yby16888@sina.com

HERHEA TG 6500 J7 T /IMT
AR RS R SCH R IT4R, B2 K
WA BRI EY B R K
ARG FL B Eoe, et AR R
WA 5 A A Z 1] R AR 2 U ER R
R LR RN HES I, P 2 H DR R
EAIE

EREIEIE /b SN PN (74
BRI R R, HER R G AL A N
Uho 20 I B0 r [ AT i X DA 2 A 1
i, B Rl LU AU R BT . AR v
NP H B AT AE B &2 1) UK
o DSR2 I ST bt o A i L B
—2, KA. HERERPISN, (E
il — A RRCK AN, AU o b
HERZ . B B A e T R I 26 L LR
Ml BB, KRR A AE . W
SREINATIUS, AR R D) R e
R ™4, TR AE I DA A K
BIAAT R

6500 JJ FHI/My RS HER, FRIFAAE
HBERTARAZVE A, Fii o 73 A Al e 2B AR
HBRA S X R R, (2
HERIHBL T DU, T HBOROMET 2, TR
FEAEIRAN G T AN 54 o

Bt DU B, KRR ek, i
(K3 L2 3 B 2 AT DU TR AZAL R L RA S5,
T A Sk, il i F) & SR AR A BRI
JEE o S IR L 2K e e 2 o i DY 24 £k
FT Y S TP G o R A 52 DA s DX

Pl Bl Rt A ISR s
BERABL, AL AR T AR A Z AT
REMT. DAL, ZRMEAT AT gl AR ST — N
bl R F AT AL KA SR 45 2R
6500 J7 I /M A ER S,
BRAR Pz Bl 3N — A s BRI, BRIEAR
BRTPEET BB R KRR R Ji ]
IR BRI L 035 S AR LR B P AR DK 56 B
R R G IR A . B AR
T e [0 A 2B J LU S, B LA 224
WA T, TRES ROCH TS Ok, DAL,
RICH A E X OB R ST, N2 ek
RGREAS Ja w5 BN sk AT 840 o

S2-P-45

HonERE LA R EME
TR R A0 DA = ok i
B WL 4k B AL E
L % 4 P

W% 2, FAE
ISR TR

1 A 5 B b S 7 O R
2 PEMFORY: GRBO HUERRRA 2 e

*js-wang@cug.edu.cn

EAERE W BR

KE PR ERE (Jiang et al., 2007,
2008; Wang et al., 2009; Ader et al., 2009) ,
Bt AR e I 31 7 T 81 C AR I i)
e BAEE R e e, A BELLTERT I
TR e — A A — AN K 8P C B
B, T X 1 8C e, T4
K, B AbEE T b X BE L yE4Lir) =
IR R . AR E ML T B | Uk
VBT o A S BB I 5 AR B 3L PR 354 1
BT T oy e AARRE A =T, Ak
AL 104 BFE i, YREHEFTER I 81C
ASAREAE 55 U RIS T 61 C ARl HAT AT
XPECTE, ARAELE R 2 o

IR BE LLTE AL Rk SRR E RRE (]
P A RN, FEARRUR o BT 50 R i
TEAEAC T I ) TR B U Bl 2 7 JR T PR B8 N T

43



Ji% 8°C BREEAR AL . Hi A U S T ST
s BELIVELL 8°C Wesh s = Yk W B (1 5 i
(EN1—EN3) FIPXiEM (EP1 F1 EP2)
(Jiang et al., 2007; McFadden et al., 2008) ,
ASSCRESE IR S T S'3C AR Ak F R PR VT M
(EP1 F1 EP2) Fl—W&k%ifw (EN1) 57Uk
TSI AR AR A — 3, HIE T ) EN2 R0
W R AAKEIE . EN3 /E LIRS T
ORI, IR IR, b
iz 3s F T B R b B A A Bk (R4 25 4
JEXTLG, SRR A AEAHERAL 15 km AR (130
BHH Rk . ¥ E T T EN3 A
“Shuram-Wonoka” Fif 8% R 2
FHOHE, YRS A a3 R s BT L,
AR JRUUG R 2 WK I (R 22 il 7
WE T A, EN3 SR 80 K 2 1E-5%0
PDB /47, §°C {HAE 0%PDB MHiL, . %
AL A SN T A, R A2 5 T R
VEHI SO /N o USRI T (K BE L7
LI R0 L R AE S 4R s B M DURUR
AL, {1 EN2 F1 EN3 %R §1°C 22 50 5L
EN2 #A h5 580Ma Ak Gaskier VKA
24 (Condon et al., 2005) , fCF KM
BRI G A, T AR T EN2 R I
LHIRI 8C TumEiE, Uil 8VC (AT hE
R T RSB B Z R, DS
S T T 1) ) BT 9 s AT DG o R T R
EN3 B 8°C (i AE T, WA T
JEVEHI T EN3 ARALAFIE, nIREAREE T AL
2 LR 2K 85C 1. P, FIH EN2
F1EN3 83 “Shuram-Wonoka” 514k i J it
() AR R 2 AR R iR 4 R A
WRRN bR, EA R

S2-P-6S
KRARIMNTLUHRER RS
SHA R 3T IR AL F R AE R
HE Rt

ORI e, BREE ', BRI, A4ESEC, M
KEE

1 JSCHBE TOR 2 AP et e b, Ak 610059

44

2 FEPHUTH IS, R 400042

*forseetower99@163.com

DARA I ™27« B IR 2 AT IR M Rk Ak 27
MRS, ERPURIE T SRR b, JF
JEA™ IR 1 504 IE B DR b 35K 4K 2% R AIE 1
FT, LA B i) e ok 5K 8 R G R A
IR . g5 R 5o (D ook, 7T
Hhy 65 BR) 5 A  EC I R JEG K LU e S 5 SR 1)
AR A AE T Rkl A . 7
850Ma-540Ma [H], 73 HITTRR T GBI 7 it
IRIFE A RS 2 SETE S ARRD e S
FATE IR VKAR &« S 11 25 S 0
KIS AL A o F R 2 AR i B (s
Fo (D WIREZIR AR B A1
W FEEONRGUIR . WEE AR A g5 R L
W gk CE ARG, e MAE, 5
AT WAAASAR KA o A 140 2 B SR
BB “BRBRETE” SE 5 R, INEERT S
TR, B N BRI
T AR TRA . BEHEAET AP H
AAFFIRAAEL, g LRy e
P46, WIETERE™ . MERRERE K —HARe™; 1M
BHEZLL “BREVEHD” LA RMIERAAAE .
w5 IR 4 O A B BE AR AR AL ) B SR
(3) SEmAY N EIAR 6 ANk
n(S)/n(Fe) L EH /T 2. (4) MRIKFE A =
ARSI K Niv Mo V & P205 )4
AR, A Ni & 0.0082%—0.36%,
W RS RN 0.36%, ZEE BT R IT
K AREAT 0.3%. Mo (K554 0.033%%)
0.67%, {EH JEAES 1R 0.67%, KT Tk
TFRI I FAT 0.06%. VIS BAE 0.019%
—0.19%2 [0, ‘ER& RN Z44 0.19%,
W EAE, KT I IR AR ] K
mn iz 0.02% . P205 17 54 0.03% 2 23%,
W R AL &Rk 3] 23%. BT 410 Niv Mo.
V. P205 EEMEHHERTHE, e T
A AT EFE. (5 ®5E5T
FUAHEN A5 LEE N BT P A
B =, AR E TR NL L Mo
V. U. Cu. Pb. Zn. Cd. TI. Ba ZE3EHi70
FHMIWEIUER, M2 T, §E2 LiEa



TUE TRt R S E T 2 B B, me]
AR 2 Bl YRR o SRR 1) i 5 K B8 1o
JTUER GRS (6) N AW LT
FORFAE . BRORB A AR HEL R A0
Euw/Eu*=1.24—1.69; Ce/Ce*=0.53—2.75, %
e 0.5—0.7 Z[H); Y/Ho LLfHN 48.5
—58.77; L REE bRk, M 3.63
X 10°—251.81X10°, £4 10X10° /A5,
FE 1 R S0 H) 28 Y AR AH AT X A i B A
LREE/HREE=4.48—6.95, A#Hi+ &4,
Eu/Eu*=0.73—1.59; Ce/Ce*=0.32—0.60, %
LK 47 Ce 5455 Y/Ho HUAE A 46.40—54.41;
Y REE A MAK, BFR-—SEHR H
156.69 X 10°—273.85 X 10°. 4 [H
A EA W ENER L R,
LREE/HREE=2.60 — 9.25 ; Eu/Eu=0.03 —
0.34, LLfH¥Y 1 BU%FIE, REE S 1
JCRFFE S IR AL (7) $2i
P ¥ Al 582 LR 8l KR i k11
—f, B KEEAB K, SRR, H
T HF AR A7, PR KA Sh St
R o A R VI 7K 2 P 30 2 0 e
SR, kg T s AR A SRR R,
BRI K, g skt W ()2 )
HENF KA A, LRI i K S 1E R,
B 7K T PR RN 4 T 1 P = 2B 0 I R A
LT R KRR . EAE R “R
M BEYIE R AEK . TR
BE LS NWRERE N B P A, B
LI A ZE AL S 1R

S2-P-7S

E)‘I*l P IX ER AR
HEE S R ARSI
ﬁ&wi

» BREN, Sk, ST, MIKZE, HFH]

e e
e, 255?:1@

JEHR PR TR 2 OB S 5
*381287479@qq.com

SONANEFE R R AT 2 i — &
BEAZR, b TOC & sk 12.35% (29
AFER, P 5.53%) , REEEAEREER
WEAHREIE 2 o LXK AE AL R 7 A
AR . ARSI - B A PR s R rp AR
WIkR S PR AE B 20 B RIRIF T, HEWT BAOE R
() A BT ) AP BN TS B TAR A 55

LS M 4 0 b X 3G AR 24 I 401 1 2 2
TR ARG, R GC-MS 2 dLe
EUbRENEY), FRRN:

(D) IEMGER RIS R IRk ah 7k
- s R 2 TR A DU IR A 1) IE A e A € 1 Al
ATV FEAE Cra—Csy Z 1075 TUA TR Y
Hf) OEP {7 0.959—1.09 X [8], ~FIME N
1.08, LM 1.0, LHEAFMIH. F
it H (nCa1+nCay)/(nCas+nCag) . HL ALK i il #5
K, £ 1.61—3.29 2[R, ¥IE K 2.31, KA
HMUTCR AR . AEdH Pr/Ph {E ARG
Floh 0.29—0.3, M 0.29, ML HIHE,
R T BRI SR IR

(2 Ml b i e A R 3 B LR i doe>—
PR e> VY BRmE o, 78 b 1) BEE = 2k 5 Al
BAIE 2R 3L, PRSI Car—Cag,
W BHFE S A WL BT RER 2 AR SE A AN b
FRIE, FEURAM M RREY G S . IR
IR BB I %6, N Cro—Caor WTRIFF
WIFFER I, IR e AT AR o TR N
B, R T WEFIX A HLTIR BER R B
SRS A o PURRBE BE A — o I F 2,
R T AL RN A B ) DTk -

FEAI Ts/(Ts+Tm) F341H N 0.43, K
TR RIS, X5 Pr/Ph<1l JIT LI
WIS — 8. g X B AAE R PR
C31228%LUAEAE 0.57—0.6 Z[1], MK
0.59, FKHHHUR LR B ik
BB FRECH RA VLTI Bo-SEkt/op-1E bt
EL(EYERN 0.1—0.14, FEIMEHR 0.124, %
WA LTS 2008 31 B A B

(3) Hibt: Coo B IEHETTAYRE T HEK,
WA SRR T = 2R, 2Ca/2Cho IIE Ky
141, KT 1, AAREERA, 2 EA
BUTRE AR K AE AR . WF9E XA HL
it Cao 542117 208/(20S+20R)F )4 4 0.39,

45



Bapp/(appraca) FIIMEN 041, C&BLF
Wrfl, RUIGIZEHLIX B R A HLY
P B B AT B o

o T 3 TREA P 0 AT ST 1 e S R
A RIE T HRMEIE R G, AL AL
FREEER e, FLREJT 3 AR T 40 i R 2R 5%
KSR

S2-P-8S

W ]G = & el B AR R
HEMT KIS K om i AR
FaAE s, PrET, SURME, BeR 2, i
K 2

1 EHRSE RO PHEA=RE, 430074

2 PEHUR R IR0 SRR TSR U E K
F A E, 43074

*Wjx505@126.com

VU TOAT S 40 IR 6 45 1% 5 T s
FIA A 2R E R W S5 2 R E S5 . BT
A E AR B AT AT LA R S5 %
TE G355 5 3 A= W A% 8 G R vh R 1Y)
ER . WA S5 5 Bl 3 DU E BOE A
Lok g, R EEI AP o
BRFE . oh, Ak SIS TR 2-F
Py 3-HIETERE . LSRR, R
Y BRI 108 FGE R WL — 2 1
DUk, IR, Atk RAVA Y S
IMAELE BT IS, AT e SRR Hid R
WA K, MG ZERTRR G R . 45
125 Bl g bR /N T 0.6, K4S
5 BEA YT TR R IREE, gt K
FEBEmy/AE LA KT, RLHZIERT
SR SR AT o AN e b Boe 44 5
HHR A 0.097, 0.074, FWILE SR
TERCT-IRAK PUTRR BRGS0 25 R 3 L 1)
fE . MEASZEBE T EDr S ED
MISHRIA—E, RFLZIERTH
B PR R, T R e TR B

S2-P-9S

46

kR BT E N CE T sk A
& T 5 KT b5 R = R
BACE R & HTIEHE

TR, EFES, WHED, WE D, W

kA~ 1,2 s 1,2
i I S

1 At 5 g A b T 7 O A
2 MRS (ERDD HUERRFE 22

*js-wang@cug.edu.cn

Bt AR AR UK 1 4 R 2 5 1y
W (RiRRral) &0 THBUEEL. B
KA HLER (DOC) MIAEAERAL, LK
YV I 2 K A B R RN B IR Ak Ak R 3 o 45
o WA AR R W% B 2E a0 A
R 1 I A 3 40 A R0 3 ek A= ) 1l
Wy S ) T L A

SERVEFE W) Z A “ IR R
BB T e AL Marinoan VK2 I,
KEAMWKZERE (Tepee-like structure) 25
BRI, BRSO R 28 R I A 3
i R (8'°C-5%0 4547 ) o Jiang 25 (2003)
FEAE T U2 AR b DX B I 2 R R 2 R A E XS B T
I8 T JELY 5 KA “a5ME 7 H s B-41%o
8C HICS, HFRSGHME T Cl. C2.
C3 “AHEMBUIRRFY. 2 )G, Wang %5
(2008) FRIE T A1 XS I fp Al L S ) AR
BH 7 BT 360 7 1 82 C-44%0F1-48%0
idsk, I HILEE “ 5087 LR IEAF4E-5%0
~17% MR Ik, BAMEE AW
U ) AT “ S BRIR kA, W=
K i R A s R 2 AR, IR
T-27% 1) 8 C Al AL T-10%0 52-27%0 22 ],
AT REH S T €2 By, 8C A A
2 T 328 W e 50 1 FH G SR sk ) 37 32 41
JE RIS /N o

T ERFA o IR T ML Hh i
(W, 8°C A1 0-5%) « K< CO, B
(8°C Z5209-10%0) ~ =4 R A HLIT IR e st
(8°C Hy>-25%0) L AHE M P EUkE A L
& 4 A« PR §UC i, K
LA 1K) 8" C R R T IS T
AR FEEUEYE (Jiang et al., 2003; Wang et



al., 2008) o >J Z M T (1) 5k IR A 25 50
TR e ARG i s e I
TR, — R SRR T A M X B A
JE AT AE 22 AN B 1L B 300 A SR s )
Wio HLLE 4 ANFITH R A% 4
U, R, ATRUACY “aEiE” It
R R Ay S 2R “ S AN 2 BE(CL
C2. C3) ¥ 8"°C Wil 1M, W HERS < “
87 JE B A7 AE 2 AR 1) e e 4
Hi4E Huang 25 (2009) JUBiSHI “a50E”
{140 kG 3% MR A 27 T 48 /s 1R A8 A I D UK
TCR T EMZ I EERE, LLATREXT N T
FR e 8 TS AR AR T 2 S PR oA B 2 v 7K e 4,
PERIHED, A TR AL 1) 2 ZK 5 TH-277 %o
¥ 8C M AT fig 5 e KRR SR /E T (AOMD
R AU (DOC) [ RS A A 5%,
HE Bk T AOM Tt R (0 FRGE R (4 Btk
IR 2R AL SREAE, H& T DOC F DA A
Y o LRI AL T AR I v SR A B R
ERERIA & e FIA ] B a7/ Uy T

4E4r Condon 25 (2005) “iGHE” H4E
W LA DL R i M RGBS B E G, SR “ 55
M8 PUBRFR SN TG, FRHEN iR AN 4t
ZWIR. 2w PGSR SRR T KA
106 . DKk, WP RBe AR “ S Ekih
B R EEE R OKEY) BiIRFEE
FCTBE L e I I R R R Bk A ) 2 3
B, WIRES BRI A G S I —
ERR.

S2-P-10

e v B2 S\ A B AL A
TR/ B TUAR B9 0 3 3R A
AL

B, etts, T

JEAR L TR PO I 7 E e, Al 610059
*linli@cdut.cn

W E A T B UREAE RN
FRAEH Al St RO
TR, RXANAE T Uk S TE s Al A iy KR
RMAAFAER 242, 17 HARZ Niv Mo, V.

HiG. @S5 R 5ENE . AXRZEEm
A 2 B RN, U Al >k 32 AT LA A
D SIEFEEKIURAE, IXs @
TEIE JE AT 248 A 7K H T H SR Bl
LIRSS R, 2) 5 EsR TTR
HR, RIIXEe4 e 70 5 1 & 4R 5 i I oK s
WUTBERA G, A 052 i IR ABE
ST . 3) S s AEYIE R .

Ni-Mo AL 2 42 @8 2 b I i o 2
BRAGZE TR, X2 ER T E 4 Niv Mo, V.,
Au. PGE %570%4b, &4 Co. Cr. Cu.
Pb. Zn. Ba. Sb Ml Ag %552, H Sb.
Ba fl Ag Jo#ME SR T RMBUTR IR
e HUK, 3L St/Ba LE/DNT 1, SilgtH#AUK
DURUCE ST B LUAB R IE AL . 7E Fe/Ti
LGB (Fe+Mn)/Ti LUAEF! Al/(Al+Fe+Mn)tt
R, WX ITBA R S HOK TR A
H MY . fE Zn-Ni-Co = ffi &
Fe-Mn-(Co+Ni+Cu)x10 = K EH i oR,
WA B ARIBTRR ) X B T FAK 3T
FUIX o 41 U/ Th B >1, A3 T Hukit
TR Rl AEANFITURRPII 1gU/IgTh X &R
Bl rb, BE BB R AT AR R A A
KT A X . Hk, SR e 2 ()
A R D PR SORI e 7k K S I B AR A
an A Lo R R/ E Eu RILHIE R
W, RWTHRBAERKZS 5. 5851 Y/Ho
LA KT 30, 5 Bau 32 211 100 & AR
300 fHIE.

AR, AR IR T2 AR A G R A
W F R T F IR 2R AR X B T A7 P
Nz, KRR E T
HiL 5 1R R 2 AT AU B, AT IR R AR
IRITE A T A

S2-P-11

e RRERRMAHET B R
MACTARBAE B9 B 4 FAT R
B, ette, TR

B TR 2 TR AR e, s 610059
*linli@cdut.cn

47



FE AL YT A TR A ) R AR I
W, FEBEI AN DU BL T 2 IS8R B 1
JEAEEh W, RN T R, Ni-Mo
24 R IR . b B R AR g
LT T — 2 LU0 2R 0 R AL 1) 2 B
A, A A E R R LR & &
Ni. Mo. V. #ii&. 5L MITRNLeE
FHARROICAZR, 24 2, ARIGIEMT
1600 km. 1752 & EBALYINJZ MR, I
YR LA UL R 1D 5 IR KR
1%, XL oo 3 A Je A B 2218
MK AR E R B d1 BT AR T 46
Ko 2) HPEEBERTIRA R, MIXLEE)E
TEER ) o 4 5 R BRI R ITARAE A G,
AL T B R HGRE S e . 30 5
M A BRI A R

TESTMEE 2 S AR RATAII R
sk X SR, ABRIE LR i R AE b
W PO . BRI BRI RS
FinfUa s ZERVEMBOICE. £2E
J& 2 WAEBCRIE G, BN
HIAESTM IR 22 . 7. RALFIHI R Tk K
Fro IXLEIEGOIR S AT ORI A B
A AN B A TR e A A AR AL 3R ]
TBERTOR R . SMEZ SRR, 7
POy X L T 2 B R ST R B
SRR Y. AR R AT LU S R
DAL (6 Tl A B 2R 31 AE AR
s AT B A KL, JF HAEREDR
A RGN KT 7R, XL
AV _E (A s IE A W T AR B 4L
AT B S AT T 2R L o

Hk, AESTNATHIR Ni-Mo Bifk %
BB RO A TR BT
NERR™ (AT LN B R 5 A7 FLUIR G5 44 (13
W« JrETS BHERET. BUAHET. BRRRAR
B TBRARAT . rTRERERAT . RERRERET. fif
MR AR o JF AT SRR — N —
PO EAREE A S, R T AR
R AAT T HR, FE A7 IREIR S
B b WAT SR R AR 4 T 3. X
WA A BILFAAEARE T BEE S 4 3L

48

AR, e R IE A B 3R O AR A
T2 e = b LI B O T ) A A
VIt A G SR I T AT TR0 B B AR T
RIS . W2 R R RE RS R/
PORTIBAT O, AR i e e s B iy K
PR, A BTGB o

S3-0-1

Marginal Sea/Ocean Carbon
Cycle and Climate Change

Minhan Dai*

State Key Lab of Marine Environmental Science,
Xiamen University

*mdai@xmu.edu.cn

The ocean component of the global
carbon cycle is a key component of the climate
system, regulating on annual to millennial
time-scales the uptake, storage, and release to
the atmosphere of CO, and other climate
relevant chemical species. Currently about
30% of the anthropogenic carbon emitted to the
atmosphere by fossil-fuel burning is removed
by oceanic uptake.

However, there remain uncertainties in
this ocean component of global carbon cycle.
One of these points to the future behavior of
the oceanic carbon sink because of the
potential climate change impacts on ocean
circulation, biogeochemical cycling, and
ecosystem dynamics. Other examples include
the role of the ocean margin in this global
carbon cycle, which has been very often
neglected especially in the global carbon
modeling practice.

There is growing evidence suggesting that
the marginal sea systems play a vitally
important role in the global carbon cycle.
Despite of its relatively small surface area (7%
of the surface of the ocean), ocean margin
contributes 15-30% of the oceanic primary



production and about 50% of the marine
calcification. On the other hand, ocean margins
are the most heterogeneous areas of the world’s
oceans with potentially very different
magnitudes of physical and biogeochemical
mechanisms. Up to date, we are still at a stage
of uncertainty about the magnitude of air-sea
CO; exchange due to both the heterogeneous
nature of ocean margins and the lack of spatial
and temporal coverage of pCO, data.

This presentation will start with a brief
overview of our current understanding of the

change of the earth climate system, and its

potential linkage with the ocean carbon cycling.

Emphasis will be given to the oceanic
component of the carbon cycle, its variability

and controls in both time and space.
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Bacterial activities in relation
to carbon cycling in the coastal
waters near the Pearl River
estuary
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Long term DO data in recent 10 years
showed that DO was generally undersaturated
in Hong Kong coastal waters, and negatively
correlated with pCO, during 2005-6. The
degree of DO undersaturation in the waters
near sewage discharge site was more than the
Pearl River influenced waters throughout the
year, suggesting the anthropogenic influence.
In the winter dry season, net community
production (NCP) was low (-100 £ 50 mmol C
m? d) in all three areas, and reached up to
600-1000 mmol C m? d”' in the summer wet
season. Highly positive NCP corresponded to a
CO; source and O, sink, which likely due to
that the
monsoon-induced upwelling which bringing
cold, low DO and high DIC water to the

surface in the wet season, and hence the

influences of southwest

subtropical Hong Kong coastal waters

generally maintained as a CO, source in the

50

both dry and wet season. Besides physical
factors (e.g. strong vertical and horizontal
mixing), high bacterial respiration play an
important role in regulating DO and CO,.
Bacteria accounted for 50-80% of total dark
community respiration (DCR) and ~50% of the
gaseous CO, flux in coastal/oceaninc waters
with less eutrophic inputs, but increased
to >90% of DCR in more eutrophic waters near
the sewage discharge site.

Many factors could affect bacterial growth
and consequently modulate carbon cycling.
Both field and experimental results appeared to
show that the high N:P ratio influenced by the
Pearl River estuary might result in potential
limitation of inorganic phosphorus for the
respiration of bacteria and larger plankton, and
phosphorus  addition increased bacterial
production and respiration by ~50 and 20%
respectively in the wet season. In addition, the
degree of heterotrophy in coastal waters may
decrease due to strong ultraviolet radiation, as
evidenced by our incubation experiments in the
South China Sea which showed that
phytoplankton was less inhibited than bacteria
when exposed to strong ultraviolet radiation in

short term.
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FENAERZ T« RH b ] LUK A 35050 445 il
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DR P B0 2 56 65 R A D I e i 7K 43
i (P /N T HERA IR R, T AL AT AL )T
RE NS 12 A0 11 i JEC HERR B 0k IR SR T AR, A
CO, MK H & 1) g IR DT 4 4

X IR TE DR A R S e SIS AR ) b sk
A2 3 BT B s IR BB S U123 B 26 PR R 6 4 b

53



RIS (CCD) LW W K HHGE
) ik 55 119 2% 4k FH I I 7K I 1 A% 4 5
CCD [T+

XM CCD BT AR B 458 CEp g
KFRES CCD Ft#n) kift, CCD 7t
B AR A R M DU S () F K e, FFks
CO, 7E/K B RIGTRRIE 2 MIT R B 7 1. iR
CCD FFEEIE IS B FELL T, BRIEREY v] LAAE
JERUTAR, B 7 B DURR A 700 I 1) AN T HE AR
CO, MK e 10| TR Bl 7 s Wik CCD |
T2 i R LA b, BRIRAS AN e A0 IR,
Y SIS UL AR ) R TR TR S 4 ¥ A E N K
YL COp TR 11 /K B4 5

Wi CCD tifg i LA Ty B B L,
TUICRA IR R IR AN T 3 B e A8 A IR &
BOL R, R KA RRE ),
K R E TR R, R, IE KT
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(Perry and Taylor, 2006; Reuning et al., 2006;
Best et al., 2007; Meyers, 2007; Taylor et al.,
2007; Best, 2008) . 4TI ERUIRITT Fe' I,
RBR R ERIE B (BSR) 8k DR AR R W )
BT ORI 2) o HRRIR B TR/ T 3
mM I, O AR IR W] LA A R
fifts AHJE, ORI KERT 3 mM I,
SIS A R AR R SR 125 A A A3 S A el g
T DTk R PR ARt 2 56 3 Jir 6T T B TR R AR
YRR IR A B (Walter and Burton,
19900 o HZ 5 THEANREA R BRAL YA 85
B R R R J ™ A (R A ) i £ 126 B 4
TR, BRI T DR R (e
I 3), S 30K SR TR S @ (Walter and
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and Canfield, 1998; Poulton et al., 2004; Hu
and Burdige, 2008) o K ILHRER SR UTAR M) 9 2k
SRR, TR AR SR DU ) 5 3 R
FERMERZE GFM/iRE) .
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20,+H,S—280,7+2H"  (3)
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HeEAVE IR SO MG, WFFTSEs] 20

AHXS &R IBRIR AR TR, T Bl U )
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and Taylor, 2006; Taylor et al., 2007) . Xf/=
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1 3.13 X 10 cells/L, SRR Ay ik 1 335
HLEE, KPEMEAEE . OKAEEREE, 2T a2k
W SENT LA IR Bk, Hoh, A
PG L RN TR A BT oy A oS 40 e =
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P2 A A A B AR TE ML 2 UK A
PEDTIR o SRR IR VA SN P Lk

55
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Most lakes worldwide are supersaturated
with carbon dioxide (CO,) and consequently
act as atmospheric net sources. Since CO, is a
major greenhouse gas (GHG), the accurate
estimation of CO, exchanges at air/water
interfaces of aquatic ecosystems is vital in
quantifying the carbon budget of aquatic
ecosystems overall. To date, lacustrine CO2
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emissions are poorly understood, and lake
carbon source proportions remain controversial
largely due to a lack of integration between
aquatic and terrestrial ecosystems. In this paper
(TRIPLEX

-Aquatic) is introduced incorporating both

a new process-based model

terrigenous inputs and aquatic biogeochemical
processes to estimate diffusive emissions of
CO; from lake systems. The model was built
from a two-dimensional hydrological and water
quality model (CE-QUAL-W2) coupled with a
new lacustrine CO, diffusive flux model. For
calibration and validation purposes, two years
of data collected in the field from two small
boreal lakes located in Québec (Canada) were
used to parameterize and test the model by
comparing simulations with observations for
both hydrodynamic and carbon process
accuracy. Model simulations were accordant
with field measurements in both calibration
and verification. Consequently, the TRIPLEX
-Aquatic model was used to estimate the
annual mean CO, diffusive flux and predict
terrigenous dissolved organic carbon (DOC)
impacts on the CO, budget for both lakes.
Results show a significant fraction of the CO,
(~30-40%) from lakes is
attributable to the

diffusive flux

primarily input and

mineralization of terrigenous DOC, indicating
terrigenous organic matter is the key player in
the diffusive flux of CO, from lake systems in
Québec, Canada.
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I3 AT TG IR E I A T LR A
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VKT IR KR CO, SRR BT (<801
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(Suzuki et al, 2004) . VTHER—LLhfF 5@
HEREMMIMITERX K. S CO 20K (Peoy)
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TR P~ 11 1.6—3.3%, HIRAREX =% (/M
Y I R T AR 55 CaCO5 4E 7 ) e #
&flivh, St S me 2. BRI
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Due to their vast diversity and as-yet
uncultivated status, detecting, characterizing
and quantifying microorganisms in natural
settings are of  grand challenge,
andunderstanding the mechanistic linkages
between microbial diversity and ecosystem
functioning and their feedback responses to
human activities and climate change is even
more difficult.Large-scale genome sequencing
and associated metagenomic technologies have
revolutionized the study of microbial
GeoChip is a high

metagenomics

communities. The
throughput technology for
linking microbial community structure to
functions, allowing researchers to address
scientific questions which could not be
approached previously. Based on the second
generations of GeoChip, a new generation of
functional gene arrays (GeoChip 3.0) has been
developed, with 27,812 probes covering 56,990

gene variants from 292 functional gene

families involved in carbon, nitrogen,
phosphorus and sulfur cycles, energy
metabolism, antibiotic  resistance, metal
resistance, and organic contaminant

degradation. Those probes were derived from
2,744, 140, and 262 species for bacteria,
archaea, and fungi, respectively. GeoChip 3.0
has several other distinct features, such as a
common oligo reference standard (CORS) for
data normalization and comparison, a software
package for data management and future
updating, and thegyrB gene for phylogenetic
analysis. Our computational evaluation of



probe specificity indicated that all designed
had a high

corresponding

probes specificity to their
Also,
analysis with synthesized oligonucleotides and
genomic  DNAs  showed  that  only
0.0036%-0.025% false positive rates were

observed, suggesting that the designed probes

targets. experimental

are highly specific under the experimental
conditions examined. In addition, a software
package has been developed to facilitate the
management of such a complicated array,
especially for data analysis and future update.
GeoChips were successfully used to analyze
microbial functional structure from a variety of
environments such as wastewater treatment,
microbial fuel cells from hydrogen production,
hydrothermal vents, uranium-contaminated
groundwater, the distribution of microbial
functional communities across different oil
fields, and grassland microbial communities in
response to elevated CO2 and soil warming.
New insights and implications in these systems
were obtained. The results also indicated
GeoChip is a novel, powerful high throughput,
quantitative ~ genomics  technology  for
characterizing microbial functional community

structure from a variety of natural habitats.
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Biological nitrogen fixation converts N, to
NH; and is the major source of N-nutrient
input in the ocean. Ironically, while N fixers is
supposed to thrive in N-nutrient limited
environments, the open ocean is in the most
part nutrient limited. Nitrogen fixation seems
to be limited by other nutrients and, as
conventionally believed, temperature. For a
long time, nitrogen fixation is attributed to the
filamentous cyanobacteria Trichodesmium and
its close relatives that live in the tropical and
subtropical regions where nutrients are limited.
To make the situation worse, the N,-fixing
enzyme nitrogenase is extremely sensitive to
O,, posing a dilemma between the need for
energy and avoiding O, generated by
photosynthesis.Molecular studies along with
microscopic examinations have helped to
address how N, fixation is segregated from
photosynthesis separation. In essence, N,
fixation is restricted to a fraction of the cell
population (heterocysts, which are more
prevalent in freshwater, or diazocyte, which are
dominant in the ocean) or a fraction of day
night cycle. Among the other few groups of
diazotrophic marine cyanobacteria, the most
important lineage recognized perhaps is
Richelia, an endosymbiont of diatoms, which
sometimes enables the host diatoms to bloom.
It has been an unsolved puzzle why nitrogen
fixation is so limited. Nitrogen budget analysis
shows that nitrogen input to the ocean should
be higher. In the last decade, the molecular
analysis has continued to reveal new types of
N; fixer. Unicellular cyanobacteria able to fix
N, seem to be quite common in the world’ s
ocean and are active in fixing N,. Interestingly,
some of these separate the N, fixation from
photosynthesis  temporally as do the
filamentous counterparts, while others, as
genome sequencing analysis shows, lack
capability to photosynthesize altogether and

likely utilizing organic compounds as source of
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carbon and energy.There seems to be a diverse
flora capable of N, fixation using different life
strategies. With the advance of genomics and
transcriptomics, more exciting discoveries are
anticipated in the years to come that will
further shape our understanding of nitrogen
input to the ocean as well as other pathways of

nitrogen cycle in the deep sea.
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The assimilation and mineralization of
and dissolved

(DOC) by
heterotrophic microbes is a major process in

particulate organic matter

particulate  organic  carbon
the ocean carbon cycle.Recent advances in

molecular techniques and environmental

genomics have greatly advanced our

understanding of processes mediated by

bacteria and archea in ocean carbon

cycles.Large populations of heterotrophic
eukaryotes are well documented in the oceans
and yet, their diversity and function in the
ocean carbon cycles remain largely unknown.
Mycoplankton are a large group of marine
including planktonic

microbial eukaryotes,

fungi and fungoid protists
(Labyrinthulomycetes).Several lines of
evidence indicate that mycoplankton can use
dissolved organic carbon and contribute
significantly to secondary production in the
marine microbial food web. Particularly,
thraustochytrids are ubiquitously present in the

oceans and their biomass can exceed that of
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backteroplankton. This talk will focus our
recent discoveries of the novel diversity and
carbon cycling of mycoplankton communities
in the Western Pacific Warm Pool (WP2) and
Hawaiian coastal waters with brief discussion
of potential importance of mycoplankton in

microbial food web in the world ocean.
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The deep-sea piezosphere encompasses
the volume of the deep sea at the depth of
1,000 m and greater, with hydrostatic pressures
of over 100 atmospheres or 10 megapascal.
The temperature of the piezosphere for the
most part is cold (2 - 3°C) but can be very hot
(up to 400°C or higher) near hydrothermal
vents. The deep sea accounts for about 75% of
the total ocean volume and hosts ~62% of the
global biosphere. Therefore, the deep-sea

piezosphere large biotope,
possibly the largest, of the Earth.

Piezophiles are
which

exclusively at

represents a

pressure-loving
microorganisms, reproduce
preferentially or pressures

greater than atmospheric pressure. The
majority of the piezophilic bacteria reported
thus far are gram-negative, facultative
anaerobic species that belong to the domain
Bacteria. Many of the cultured piezophiles are
also psychrophilic and are thus
psychropiezotolerant, -piezophilic, or
-hyperpiezophilic. These organisms belong to
the class Gammaproteobacteria and species of
Shewanella,

one of five main genera:

Photobacterium, Colwellia, Moritella, and
Psychromonas.

The most abundant lipids detected in
piezophilic bacteria are n-alkyl, acetogenic
lipids (i.e., fatty acids). Some of the fatty acids
biosynthesized by piezophilic bacteria are also
commonly found in surface bacteria: C12-19
terminal

saturated, monounsaturated,

methyl-branched, -hydroxyl, and
cyclopropane fatty acids. However, piezophilic
bacteria are unique and distinctive in fatty acid
(1) that they

long-chain

biosynthesis in two ways:

synthesize abundant

polyunsaturated fatty acids (PUFA), i.e., EPA
(20:5 3)and DHA (22:6  3), and (2)that the
abundance of unsaturated fatty acids is high
and can comprise up to 70% or more of the
total fatty acids.

Carbon fractionation in lipid biosynthesis
of piezophilic bacteria is pressure dependent.
Fatty

depleted in °C with growth pressure.There is a

acids became progressively more

strong linear correlation between carbon
isotopic fractionation and hydrostatic pressure.
Overall, piezophilic bacteria fractionate carbon
isotopes significantly (14-18 %) more than
Thus, the

recycling and resynthesis of fatty acids by

surface heterotrophic bacteria.
piezophilic bacteria utilizing organic matter
originating from primary production will
greatly alter the carbon isotope signature of
both short chain bacterial and long-chain
planktonic fatty acids in oceanic environments
and marine sediments. Further, PUFA had
much more negative 5°C values than other
short-chain saturated and monounsaturated
fatty acids. This can be attributed to the
different fatty acid
biosynthetic systems in piezophilic bacteria:
the FAS (fatty acid synthase)- and PKS
(polyketide synthases)-based pathways.

operation of two

It appears that autotrophic piezophilic
Archaea fractionate carbon isotope differently
than piezophilic bacteria. A recently reported
study on hyperthermopiezophilic archaeon
Methanopyrus kandleri strain 116 showed that,
in contrast to heterotrophic bacteria, carbon
isotope  fractionation in this autotroph
decreases with growth pressure in cell biomass
and methanogenesis. It seems that carbon
isotope fractionation by autotrophic piezophilic
Archaea at elevated pressures is more an
environment-dependent kinetic process, rather
than an organism type-specific biological

process.
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Piezophilic microorganisms influence the
surface of the Earth by changing the chemistry
of the ocean and by affecting the rate of marine
organic matter degradation and organic carbon
burial, with consequences for both the marine
carbon cycle and global climate. Continued
international interest in exploring the deep
ocean provides impetus to increase our
understanding of the deep-sea piezosphere and
of the influence of piezophilic microbial
communities on the global ocean environment
and on biogeochemical cycling occurring in the

deep sea.
S4-0-6

R % X e AR B 5 A
R F
ERP

MRS A R R R AR 2 Bt
*fengpingw(@sjtu.edu.cn

HEEE R I R IR IR —E8 2 2 A2
KU, ARYE Har e R S e g R, £
R RAR A AW 2 o e = A4 Tl I e A
B AR TG SRR DR A BT oK =
(1) R BE i A7 PRI T J T o T8 o AT PR
BRI R B R S = 10%—
20%, EEEF 80% LA L (1) B AR BIIE A 4 K
PAHTRE BN RE . 40 40 FlGE = A2 1
e S0 B R AR S R G b e AR ) b ek
12 T FERIFFUANWTIRON 3 1B 2 SR FH A 5%
FE DRI ZH BAFN R A7 22 bl B UE 55 F e 44k
PRUOE Tk H e 7 A s N 1) 308 ek R R A A A
Yt HATOLRIMA = KI5 1% ANMEL, 2,
3 S HEEEAL, HE]H R L PRA H B4
LB (ANME) 34T REMS A S0 55 159 21 5%
7%, AT ANME 25 1 H B b 3 HiaL
i, FREE IR S I e T A G R S N
IR SR RIB N2 D o AT s & 41
ANME2a-DSR B #EHEAT T 40 S A4S A
YR S AL AT, RIIAE B R A I IR

62

S B AL - B R AL A T R T B4R
E SR P A g e (B4E/E ANMEL
kb ) Mer ZEDRD MIBRIR #hi4 g 4e, &
DR A D R S SR A A T A e S A S8 B Y
AR, TR A S BE ) SR AL & A,
I HAXSEEEPIAE FRIBRAS . Fml 5
R R AE I IR R A R Y S AL I A 0 A
TRILT TS5 N RE, SRR
RBEREHEN, R B AL S N A D)4
k.

$4-0-7

16S rRNA and hzo genes
analyses reveal a high
diversity of Candidatus
Scalindua anammox bacterial
community in the deep-ocean

subsurface sediment of South
China Sea
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Anaerobic  oxidation of ammonium
(anammox) is an important process for global
nitrogen cycle. In this study, the occurrence
and diversity of this group of microorganisms
in the deep-ocean subsurface sediment of
South China Sea (SCS) were investigated. Our
results showed that anammox bacteria, all
closely related to Candidatus Scalindua genus,
were recovered from this habit by amplifying
16S rRNA and hzo genes. Moreover, a greater

diversity of Candidatus Scalindua bacteria in



the deep-ocean subsurface sediments than
previously thought was observed. A total of 96
clones from 346 clones grouped into 5
subclusters: Scalindua 1 and 2 belonged to the
previously identified brodae and arabica
subcluster, but Scalindua 3, 4 and 5 showed
only <97% nucleotide sequence identity to
other known Candidatus Scalindua species. At
the same time, a total of 88 hzo gene sequences
from the sediment also formed five distant
subclusters within Hzo cluster lc, which is
compatible to the phylogeny of 16S rRNA
gene. Based on the phylogenies of 16S rRNA
and hzo genes and their geographic
distributions, we proposed that the anammox
bacteria of Scalindua 3, 4 and 5 of this study
represent novel anammox bacteria phylotypes,
namely southchina-I, -II and -III. Additional
statistical correlation

analysis showed a

between the diversity and abundance of
anammox bacteria and ammonium and nitrate
concentrations, indicating the potential impacts
from anammox substrates on selection of the
specific species. Combining all the results
obtained, we propose that the anammox
bacteria with a high diversity may be involved
in the nitrogen cycle of deep-ocean subsurface

biosphere.
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Impacts of Environmental
Change and Human Activity
on Microbial Ecosystems on
the Tibetan Plateau, NW China

Hailiang Dong*

Department of Geology, Miami Univ, Oxford, OH
45056
*dongh@muohio.edu

Microorganisms play important roles in
maintaining ecosystem functions. It is poorly
known, however, how microbial ecosystems
respond to environmental changes and human
activities. The purpose of this paper is to
demonstrate that the microbial record in lake
sediments and ice cores contains a wealth of
paleoenvironmental and paleoclimatic
information. Saline lakes on the Tibetan
exhibit

and have

Plateau multiple  environmental

gradients accumulated  thick

sequences of sediments through time.
Microbial abundance and species diversity vary
considerably along environmental gradients
across the plateau. Studies of lake sediments
reveal that wet and warm climates are
correlated with high bacterial abundance and
diversity, whereas cold and dry climates result
in low abundance and diversity. Recent human
activities have enhanced sulfate reduction in
lake sediments. Ice cores from the plateau
reveal that bacterial abundance and diversity
are positively correlated with dust particle

concentration and temperature.
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Phylogenomic analysis reveals
widespread horizontal gene
transfer in marine Roseobacter
and its consequences in
relation to phytoplankton

Kai Tang'*, Hongzhan Huang®, Cathy H Wu?,

Winona C Barker?, Nianzhi Jiao!

1 National Key Laboratory of Marine Environmental
Sciences, Xiamen University

2 Protein Information Resource (PIR), Georgetown
University

*tangkai@xmu.edu.cn

Members of the Roseobacter clade which
play a key role in the biogeochemical cycles of
the ocean are diverse and abundant, comprising
10-25% of the bacterioplankton in most marine
surface waters. The rapid accumulation of
whole-genome  sequence data for the
Roseobacter clade allows us to obtain a clearer
picture of its evolution.

Methodology/Principal  FindingsIn this
study about 1,200 likely orthologous protein
families were identified from 17 Roseobacter
bacteria genomes. Functional annotations for
iProClass.

these genes are provided by

Phylogenetic trees were constructed for each
gene using maximum likelihood (ML) and
neighbor joining (NJ). Putative organismal
phylogenetic  trees  were  built  with
phylogenomic methods. These trees were
compared and analyzed using principal
coordinates analysis (PCoA), approximately
unbiased (AU) and Shimodaira - Hasegawa
(SH) tests. A core set of 694 genes with mainly
vertical descent signal that are resistant to
horizontal gene transfer (HGT) are used to
reconstruct a robust organismal phylogeny. In
addition, we also discovered the most likely
109 HGT genes. The core set contains genes
ABC

transporters and chaperones often found in the

that encode ribosomal apparatus,

environmental ‘omic’ data. These genes in
the core set are spread out uniformly among
the various functional classes and processes.
Here we report phylogenetic evidence for the
transfer of eleven genes involved in vitamin
B12 synthesis as well as
(DMSP)

degradation genes among the Roseobacter

dimethylsulfoniopropionate

clade bacteria, and these genes are essential for

bacteria and their eukaryotic partners’ growth.
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Archaeal Diversity Associated
with Methane-Rich Sediments
in the South China Sea

Yuli Wei', Peng Wangl, Zhanfei Liu®, Meixun
Zhao?, Chuanlun Zhang" **

1 Sate Key Lab of Marine Geology, Tongji University

2 Department of Marine Science, The University of
Texas

3 Institute of Marine Organic Geochemistry, Ocean
University of China

4 Department of Marine Sciences, University of
Georgia, Athens

*archaea.zhang@gmail.com

Archaea are widespread and play an
important role in the global carbon and
nitrogen cycles. However, we still have limited
knowledge about archaeal diversity and their
function in the natural environment. The
purpose of this study was to examine the
diversity, distribution and abundance of

archaea  associated  with  methane-rich
sediments in the South China Sea. Chemical
analysis indicated that the core was rich in
methane and had low TOC/TN ratios (< 8),

which indicated a marine source of the organic

70

matter. Total amino acids ranged between 2.72
b mol/g and 8.75 1 mol/g. Phylogenetic
analysis revealed that archaeal community
structures were dramatically different and
Crenarchaeaota dominate over Euryarchacota
middle
sediments of the core. Especially, statistical
analysis shows that MCG and MBGD increase
in phytotypes with increasing depth of the core,
which indicates MCG and MBGD may play an

important role in  the

among the surface, and bottom

methane-rich
environments. The archaeal lipids (GDGTSs)
show an increase in abundance with depth,
which may correspond to climate changefrom
the last (LGM) to

glacial maximum

post-glacial period.
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The first obligate piezophilic
hyperthermophilic archaea
Pyrococcus yayanossi CHI: A
living fossil of early life?

Xiang Xiao*

School of Life Science and Biotechnology, Shanghai
Jiao Tong University, P R China

*xoxiang@sjtu.edu.cn

Throughout geologic time, a strong
feedback has existed between the geosphere
and biosphere. Microbial genomes provide
information about molecular clues to the events
leading to the evolution of these genes in the
Given likely early Earth

conditions, deep sea hydrothermal vents may

geological past.

host some living microorganisms which mimic
early life.

In collaborating with French colleagues,
we isolated anaerobic heterotrophic
microorganisms under high-temperature and
high-hydrostatic pressure conditions, using

chimney samples collected from the site



‘Ashadze’ which is the deepest vent field
known so far (depth 4100 m). Strain CH1 was
successfully isolated and assigned to the genus
Pyrococcus. Growth was recorded within a
temperature range of 80 to 120°C and a
pressure range of 20 to 150 Mpa. No growth
was observed under atmospheric pressures for
temperatures ranging from 60 to 110 C.
Pyrococcus yayanossi CH1 represents the first
obligate piezophilic hyperthermophilic
microorganism known so far and shows clear
that it originates and could just live in deep
subsphere which may keep stable for billions
of years. We are trying to deduce the
endogenous networks of CH1 from its genomic
sequence and its evolutionary position by
comparative genomic analysis. These data will
also be used to infer the geochemical

parameters of early biosphere.
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Ecological and Geochemical
Functions of Archaea in Space
and Time

Chuanlun Zhang" **

1 State Key Laboratory of Marine Geology, Tongji
University

2 Department of Marine Sciences, University of
Georgia

*archaea.zhang@gmail.com

The last two decades have seen several
important discoveries in the domain Archaea,
which include but are not limited to: 1) the
wide occurrence of nothernophilic archaea in
the open ocean, soil, deep subsurface
sediments, and many other low temperature
environments, 2) the chemolithoautotrophic
oxidation of amminia by crenarchaeota across
a wide range of temperature and pH, 3) the
oxidation  of

anaerobic methane by

euryarchaeota, 4) the archaeal lipid biomarker
proxies for paleotemperatures and ancient gas
hydrates, and 5) the genomic evolution of
archaea. I will summarize recent advances in
genomics, ecology, biogeochemistry, and
paleoclimate studies of archaea from diverse
natural settings on Earth and discuss possible
roles these archaea play in carbon and nitrogen
cycles, particularly in the deep subsurface

marine sediments.
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Phototrophy and Carbon
Metabolic Profile of Marine
Roseobacter

Rui Zong*, Kai Tang, Nianzhi Jiao

State Key Laboratory of Marine Environmental
Sciences, Xiamen University
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Members of marine Roseobacter which
play a key role in the biogeochemical cycles of
the ocean are diverse and abundant, comprising
10-25% of the bacterioplankton in most marine
surface waters. Some of them are aerobic
anoxygenic photosynthetic bacteria (AAPB)
which have the capacity of phototroph and CO,
fixation. Here we report the characteristic of
photosynthetic apparatus, carbon fixation and
carbohydrate metabolic pathways for marine
Roseobacter by the methods of atomic force
microscope (AFM) andliquid chromatography
coupled online to an LTQ mass spectrometer
(LC/MS/MS).
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DIVERSITY OF
PETROLEUM
HYDROCARBON-DEGRAD
ING BACTERIA IN OPEN
SEA

Zongze Shao*, Chunming Dong, Qiliang Lai,
Liping Wang, Wanpeng Wang

Third Institute of Oceanography, State Oceanic
Administration, Xiamen 361005
*shaozz@163.com

Hydrocarbons are ubiquitous in marine
environments. Both aliphatic and aromatic
hydrocarbons can be generated by vent activity
in deep sea. However, the diversity of
hydrocarbon-degrading bacteria in open sea
has been less exploited. Polycyclic aromatic
hydrocarbons (PAHs) in water column can be
adsorbed to marine snows and falling to the
hand, these

hydrocarbons can be saved as a carbon and

sediments. On the other
energy source in the oligotrophic environments
of open sea for microorganisms. In respect of

the special conditions of deep sea, unique



microbes feeding on hydrocarbons are
expected to exist. Using culture-dependent and
independent methods, we surveyed these
bacteria in open oceans. As a result, various
bacteria assimilating hydrocarbons were found,
some found for the first time as a novel alkane
or PAH degraders. In the case of PAHs,
bacteria of genus Cycloclasticus were found in
deep sea sediments as degraders, while bacteria
of genus Novosphingobium were found as one
of the key PAH degrader in deep-sea water
columns of Indian ocean. Similarly, in the case
of alkane, some special groups of degrading
bacteria were found in addition to Alcanivorax
which has been proved to be most ubiquitous
in marine environments. Analyses based on
genome is undergoing to decipher the
mechanisms of both novel alkane and PAH

degrading bacteria.
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Cenozoic Tectonic evolution
of Taiwan from Paleogene
continental rifting to Neogene
subduction, collision and
exhumation

Chi-Yue Huang*

Department of Earth Sciences, National Cheng Kung
University

*huangcy@mail.ncku.edu.tw

The Taiwan Island, 400 km long and 200
km wide, situates in a plate convergent zone
between the Eurasian Plate and the Philippine
Sea Plate. The Island has experienced two
main orogenic phases: the Paleogene
continental rifting and the Neogene plate
convergence. These orogenic processes are

well recorded in the Cenozoic stratigraphic

sequences in both active and passive margins
of Taiwan.

During the early Tertiary, rifting on the
passive Chinese continental margin developed
several rifting basins in the Taiwan Strait,
Coastal Plain, Western Foothills, Hslichshan
Range and Central Range unconformably on
the Chinese Paleozoic-Mesozoic basement.
These Paleogene rifting basins were bounded
by boundary normal faults and were separated
from each other by horsts. The gulf-like
filled  with

shallow

Paleogene  grabens  were

fluvial-lacustrine-coastal- marine

siliciclastics. Neogene post-rifting strata

overlie unconformably on the Paleogene
syn-rifting sequences. The Paleogene rifting
resulted in an opening of the South China Sea
oceanic crust in the Oligocene-Middle Miocene,
which was subsequently subducted eastward
beneath the NW-moving Philippine Sea Plate
along the Manila Trench, now appeared as the
Lishan-Laolung fault onland Taiwan, since the
Middle Miocene. The Manila subduction
system trending in N-S direction stretches
more than 1000 km in length from Western
Luzon to Taiwan, and formation of the
Hengchun Ridge accretionary prism, the North
Luzon Trough forearc basin and the North
Luzon Arc parallel to the Manila Trench axis.
The accretionary prism now exposed in the
Hengchun Peninsula and the Western Central
Range, while part of the North Luzon Trough
forearc basin and the volcanic islands of the
North Luzon Arc were accreted westward onto
the exposed accretionary prism as the Coastal
Range in eastern Taiwan. In the frontal
accretionary prism there is the Late Miocene
Kenting M é lange, an intensively sheared
ophiolitic  blocks
originated from the South China Sea. The

subduction further resulted in an underplating

trench sediments with

of the Miocene slope sediments into the deeper
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part of the accretionary wedge to become slates
now exposed in the western Central Range.

The intra-oceanic subduction ended in the
latest Miocene, the event marked by the
youngest deep-sea continent-derived sediments
in the accretionary prism, when the Philippine
Sea oceanic crust started to ride over the
subducting Eurasian continent. The collision
made an uplifting and exposures of the
accretionary prism above sea-level and
developed the earliest drainage system onland
Taiwan through which the accretionary prism
sediments were shed eastward to the North
Luzon Trough forearc basin in active margin
and also transported westward to the foreland
basin unconformably on the Miocene
post-rifting sequences in the passive margin of
western Taiwan. Intra-oceanic subduction was
followed

arc-continent collision starting from the Latest

immediately by the incipient
Miocene. The incipient arc-continent collision
was marked by a series of geological events,
like the last volcanism, developing of fringing
reefs on the dormant volcanoes, sedimentation
in the forearc basin unconformable overlying
the volcanic basement and deposition of slope
basin sequence unconformably above the
deformed accretionary prism, formation of
basins, eastward

pull-apart intra-arc

back-thrusting of forearc basin in rear
accretionary prism and clock-wise rotation of
forearc strata. The northern most forearc basin
and the nearby volcanic island were westward
thrusting onto the exhumed Eurasian basement
in eastern Taiwan during the advanced stage of
the arc-continent collision in the last 1.5 Ma.
The Lichi Mélange in the Coastal Range
represents the intensively sheared forearc
sediments by two stages of thrusting: firstly
eastward  thrusting during the initial
arc-continent collision in 3.5~3.7 Ma followed
by westward thrusting during the advanced

arc-continent collision in the last 1.5 Ma. The
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early eastward thrusting of the western forearc

basin resulted in a formation of the
N-S-trending deep-sea mountain like the
present Huatung Ridge in the North Luzon
Trough. Formation of this deep-sea forearc
mountain also controls the basic basin
architecture of the three remnant forearc basins
now exposed in the Coastal Range.

Continuous westward moving of the
Philippine Sea Plate against the subducted
Eurasian continent resulted in an exhumation
of the metamorphic basement, Paleogene
rifting basin sequence and the overlying
accretionary prism slates in the Central Range.
In addition, northward subduction of the
northern Coastal Range-Huatung Basin of the
Philippine Sea Plate along the Ryukyu Trench
off NE Taiwan and the opening of the Okinawa
Trough back-arc basin in the last 1 Ma further
resulted in mountain collapse and changes the

drainage pattern in northern Taiwan.
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The petrogenesis of boninite
and high Mg adakite

Yibing Li'*, Akira Ishiwatari’, Shiki
Machida®, Teruaki Ishii*, Jun-Ichi Kimura®,
Hua-Ning Qiu’, Tsuyoshi Ishikawa’, Mayumi
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1 Tokyo Inst. of Technology

2 The Univ. of Tokyo
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*yibing007 @gmail.com

The most representative volcanisms of
Ridge
subduction zone-related boninitic magmatisms
(49 - 46 Ma). During KT04-28 cruises, adakitic
high Mg andesites-dacites (Ar-Ar age: 43.46
+3.29 Ma, in this study) were firstly recovered

Paleo-Izu-Bonin-Mariana were

from Bonin Ridge forearc seamounts. Adakitic

high Mg andesites contain extremely high Sr
contents respect to low Y contents, and they
show strongly enriched in LREE respect to
MREE, and much depleted in HREE, like to
typical adakitic rocks; however, the marked
positive anomaly in Zr and Hf relative to Sm is
much similar to boninites. In adakitic high Mg
andesites, we firstly found the presence of the
chromian diopside xenocrysts. Based on
geochemical modeling calculation, these were
chromian diopsides in residual peridotite which
had been extracted 10 wt % melt from the
original fertile mantle of the Philippine Sea
Plate. In the core of chromian diopside
xenocrysts, bronzite and pargasite lamellae
were crystallized accompanying with Si-rich
glass inclusions. By EPMA and SIMS analysis,
these Si-rich glass inclusions are dacitic glass
inclusions (average: 65.33 wt % SiO,, 0.4 wt %
MgO, 2.83 wt % of total alkali) characterized
by adakitic-boninitic features (average trace
compositions: (La/Sm)n = 6.12,
(Hf/Sm)n = 2.4). The

of  bronzite-pargasite
adakitic

elements
(Ew/Tm)n = 9.6,
co-existing feature

exsolution lamellae and glass
inclusions in chromian diopside xenocrysts is
the most direct evidence which showed the
chemical reaction between the slab-related
adakitic melt and depleted mantle peridotite.
These glass inclusions were the primary melts
derived from this reaction event.

The most important result about
petrological studies mentioned above is that the
boninites and adakitic high Mg andesites could
be produced by the partial meting of the
depleted residual mantles which had been
reacted with slab melt. According to the slab
thermal structure (Iwamori, 2006), the phase
diagrams of MORB + H,O and peridotite +
H,0 system (Maruyama and Okamoto, 2006),
the slab melt only can be generated by the
partial melting of subducted a young oceanic

crust (< 5 Ma). Although now that the tectonic
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evolution of the Western Pacific during the
Eocene is not clear yet, the boninites and
adakitic high Mg andesites are the best
evidences to demonstrate the existence of an
active ridge which was subducting beneath the
West Philippine Sea Plate around 50-45 Ma.
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We investigate large-scale deep crustal
structures of the Nankai subduction zone and
neighboring region using regional magnetic
and gravity anomalies, heat flow measurements,
and earthquake hypocenters. We find that ages,
dip angles, and geothermal states of the
subducting slab have direct influences on
mantle wedge serpentinization. The weakest
serpentinization observed in the Nankai forearc
region is due to the youngest downgoing plate
of the Shikoku Basin. Application of the
Parker-Oldenburg
anomalies

algorithm to Bouguer
3D Moho

topography. Reducing the magnetic anomalies

gravity yields a
to the pole helps relocate magnetic sources and
their boundaries, and allows us to more easily
interpret them. Curie-point depths are then
further  estimated wusing a  windowed
wavenumber-domain algorithm. We find that
window sizes have little effects on the average
Curie-point depths other than lowering lateral
resolutions. A wide zone of deep Curie depths
is identified in southwest Japan, relating to
strong influence from the subduction of the
young and warm Shikoku Basin plate. Curie
depths so obtained can be correlated well with
heat flow measurements, which cluster around
a theoretical curve when the average thermal
conductivity is about 3.0 W/(m C). Using
constraints from both Curie depths and heat
flow, we also model the shallow geothermal
field of the subduction zone. Earthquake
hypocenters plotted against Moho and Curie
depths and geothermal fields on three transects
confirm early studies that downdip limits of

seismogenic zones along the Nankai plate



boundary do not extend down to the island arc
Moho and their temperatures are more or less
close to 350 C.
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The European Alps recorded the closure
history of several ocean basins during the
convergence between African Plate and
European Plate and it is classically proposed
that the Alps are the products of two orogenies,
a Cretaceous one followed by a Tertiary one.
The former is related to the closure of an
embayment of the Meliata ocean into Apulia,
while the latter is due to the closure of the
Alpine Tethys between Apulia and Europe
(Schmid et al, 2004). Here we report recent
field research on the ophiolite suite located
between Montgenevre (SE France) and Serra
del Parco (NW Italy), across the France/Italy
Using the
petrogenesis  of  the

available data, the
albitites

border.
(oceanic
plagiogranites) in the ophiolite suite is
discussed in this paper.

The Montgen & vre-Serra del Parco
ophiolite originated as an oceanic crust

fragment of Piemont-Ligurian ocean (a
segment of the Mesozoic Tethys ocean), and
due to the subduction and ophiolite obduction
in Late Cretaceous and Early Tertiary, the
ocean basin became gradually smaller. This

ophiolite suite was exposed to surface before

the Alpine orogeny or during its earliest stage,
as testified by fission-track ages (Schwartz et al,
2007) on zircon (1181 Ma) and on apatite
(67+£9 Ma). Unlike most other ophiolites in
the Alps, Montgenévre-Serra del Parco rocks
didn't undergo strong ductile deformation and
metamorphism during the Tertiary Alpine
orogeny. This ophiolite comprises
serpentinized peridotite, gabbro and pillow
lavas, and was intruded by diorite and albitite
veins and dikes. This rock assemblage is not
consistent with the typical mid-ocean ridge
extension model, since neither a continuous
and thick basaltic layer nor a true sheeted-dike
complex ever existed (Lemoine et al, 1987).
This phenomenon has been attributed to the
dipping
detachment fault which resulted in mantle

asymmetric  development of a
denudation. The gabbro has the petrological

and geochemical characters of modern
mid-ocean ridge rocks, and also presents
evidence of an intra-oceanic deformation under
amphibolite facies metamorphic conditions
before the Alpine tectono-metamorphic event.
The diorite veins mainly occur in the
sheared gabbros which are in the higher parts
of the ophiolite. Unlike the diorite veins, the
albitite veins always cut through serpentinized
lherzolite and mylonitized gabbro, as lenticular
bodies. The albitite outcrops range from a few
centimeters wide to 500 m” in area. The albitite
shows no ductile deformation, has a
fine-grained texture, and its main minerals are
albite (90%), hornblende (mostly altered to
tremolite - actinolite), minor quartz, and
accessory minerals are allanite, apatite and
zircon. The rocks are rich in silica (Si0,>62%),
aluminium (ALO3>16%) and sodium (~9%),
with high abundance of Sr (>1200 ppm) and
Ba (>120 ppm). Costa and Caby (2001) dated
the albitites in the Montgenevre ophiolite using
the magmatic zircons U-Pb system, and

obtained a crystallization age of 148 + 2 Ma.
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The  petrogenesis and  geological

significance of albitites are highly controversial.

Some believe that they originate from

differentiation of mantle-derived tholeiitic
magmas, while others deem that they are
residual liquid derivatives of diorite magma.
Based on the following reasons, we reckon that
these albitites or oceanic plagiogranites
represent partial melts of gabbros and diorites
during oceanic crust detachment: (1) compared
with the extensive ductile deformation of
serpentinized peridotite, gabbro and diorite, the
albitite has typical magmatic crystallization
texture preserved from ductile deformation; (2)
the albitite cuts through the mylonitized
gabbros, and the small albitite dikes do also
occur in the ductile gabbros. (3) the zircon
U-Pb age (148 & 2Ma) of the albitites is
younger than the diorite crystallization age
(zircon U-Pb age, 156+ 3Ma) and than the age
of gabbroic melt intruded into the mantle
peridotites (whole rock Sm-Nd isochron age,
198 + 22Ma) (Costa and Caby 2001); (4)
According to the Al/(Mg+Fe) vs. Ca/(Mg+Fe)
discrimination diagram(Altherr et al, 2000: fig.
7¢), the albitite in the ophiolite suite has similar
features with products of partial melting of
mafic rocks. Experiment also demonstrates that
during the slow spreading of ocean ridge,
partial melting generates melts  with
components similar to this albitite during
shearing at high-temperature of hydrous mafic
rocks (Kopeke et al, 2004). This data indicate
that the albititic melt is formed after the
emplacement of the ophiolite suite and
detachments in Oceanic lithosphere. It is
suggested that we should be prudent when
employing the age of oceanic plagiogranite or
albitite as ophiolite emplacement age or

oceanic crust age.
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Low-temperature  and  high-pressure
eclogites with an oceanic affinity in the
western part of the Dabie orogen have been
investigated with combined Lu—-Hf and U-Pb
geochronology. These eclogites formed over a
range of temperatures (482—565°C and 1.9-2.2
GPa). Three eclogites, which were sampled
from the Gaoqiao country, yield Lu—Hf ages of
240.7 = 1.2 Ma, 243.3 + 4.1 Ma and 238.3 +
1.2 Ma, with a corresponding lower-intercept
U-Pb zircon age of 232 + 26 Ma. Despite the
well-preserved  prograde major- and
trace-element zoning in garnets, these Lu—Hf
reflect  the

ages mostly high-pressure

eclogite-facies metamorphism instead of
representing the early phase of garnet growth
due to the occurrence of omphacite inclusions
from core to rim and the shell effect. An
upper-intercept zircon U-Pb age of 765 + 24
Ma is defined for the Gaoqiao eclogite, which
is consistent with the weighted mean age of
768 £ 21 Ma for the country gneiss. However,
the gneiss has not been subjected to successive
high-pressure metamorphism. The new Triassic

ages are likely an estimate of the involvement
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of oceanic fragments in the continental

subduction.
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The mid-Cretaceous (124 - 84 Ma) was a
period of unrest in geologic history. In the
breakup of the

Gondwana  into

mid-Cretaceous, the
supercontinent separate
continents was still under way. Geological
evidence points toward an unusually high rate
of volcanic activity in the mid-Cretaceous.
Crustal-growth events termed “large igneous
provinces ”  (LIPs) made very important
contributions to the lithosphere during the
mid-Cretaceous. Several large LIPs in the
world such as the Ontong Java Plateau (120
Ma), the main portion of the Kerguelen Plateau
(115 - 80 Ma), the Madagascar LIP (84 - 91
Ma), the High Arctic LIP (85 - 95 Ma), and the
Caribbean LIP (87 - 90 Ma) were formed
during this time. This global magmatism is
marked as well by increases in sea floor
spreading rate and production of oceanic
plateaus and seamount chains, such as the
Newfoundland Seamounts (97.7 Ma). The
volcanic carbon dioxide emissions released by
the Cretaceous LIPs may have helped cause the
unusual global warmth and triggered two to
seven oceanic anoxic events (OAEs) during the
mid-Cretaceous. A key piece in this

mid-Cretaceous  geologic puzzle 1is the
Cretaceous Normal Superchron (CNS), a
period during which Earth’ s magnetic field
was so uncharacteristically steady that it did
not switch from normal to reversed polarity for
~40 million years (Aptian - Santonian, 124 -

84 Ma on the geologic timescale of Gradstein

et al., 2004).
Here we  present results from
paleomagnetic =~ measurements on  Ocean

Drilling Program Legs 149, 173, 183, 192, and
210 igneous cores from the Atlantic, Pacific,
and south Indian oceans. For each case, stable
components of magnetization are determined
from well dated mid-Cretaceous basalt and

other igneous rocks that are related to hotspot



locations. The paleolatitude results from Leg
210 sites indicate that the Newfoundland Basin
was some 1800 km south of its current position
in the mid-Cretaceous, consistent with the
possibility that the drill sites may have passed
over the Canary and Madeira hotspots that
formed the Newfoundland Seamounts in the
mid-Cretaceous. Because North America
apparent polar wander path is stationary during
mid-Cretaceous, the motion of the Atlantic
hotspots would reflect a rotating mantle rather
than true polar wander (TPW). The Pacific
(Louisville) and

(Kerguelen) hotspots also show significant

south Indian  Ocean
mid-Cretaceous latitudinal motions. Thus, the
paleomagnetic data support the suggestion of
large-scale relative motion between the Pacific
and Atlantic hotspot groups. The pulse of rapid
hotspot motion coincides with the formation of
Ontang Java and Kerguelen LIPs in the Pacific
and Indian oceans, respectively, and may
reflect a change in the mode of lower-mantle
convection during the mid-Cretaceous. We also
found a pink-colored gabbro in the Atlantic
(with Ar/Ar age of 119 £ 0.7 Ma) has a
reversed  magnetization.  The  reversed
magnetization is at odds with the age of the
rock, suggesting that short reversed events
might be present within the CNS. Such short
events were also found in continental sessions
of Mexico, Europe, and Asia, and would be
highly valuable for the geomagnetic field
behavior during the CNS. It is clear that if we
are to understand the link between the Earth's
magnetic field in mid-Cretaceous and the
mechanisms for generating the mid-Cretaceous
pulse, we must assemble more detailed
paleomagnetic and tectonic records from

scientific ocean drilling.
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Thermal convection has come to be
regarded as one of the most important
archetype systems of dynamical systems. It has
been extensively studied over the past 3
decades or so. An experimental system often
consists of a fluid confined within a rigid box
that is heated at the bottom and cooled at the

top. Our experimental studies explore the
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intriguing phenomena when its rigid boundary
is partly replaced either by a freely moving,
thermally opaque (which reduces local heat
loss) "floater" or by a collection of free-rolling
spheres.

We identify from our table-top
experiments several dynamical states, ranging
from oscillation to localization and to
intermittency. A phenomenological,
low-dimensional model seems to reproduce
most of the experimental results.

Our on-going experiments are inspired
by the geophysical process of continental drift,
where the mantle is regarded as the convective
fluid and the

"thermal-blankets."

continents as mobile
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The understanding to deep-water
Deposition in Northwest South China Sea is
put forward by the hydrocarbon industry and
scientific community especially in recent few
years. The sequence stratigraphy architecture
and continental margin slope development
model had been set up, the control factors
including sediment supply, tectonic movement,
eustasy, and so on, was analyzed ( Percy Chen
et.al., 1993; Xie, et.al., 2008 ) .The large scale
incised middle canyon is thought to be the
work of gravity flow in Qiongdongnan basin,
its shape, distribution, lithologic characteristic,
tectonic activity, evolution model, and so on,
have been described (Lin,et.al., 2001; Yuan,
et.al., 2008; Su, et.al., 2009).Sediment wave
field was discovered and its genesis, related

characters, regional distribution and material
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composition had been discussed(Damuth, et.al.,
1982;Wang,et.al., 2007, Wang, et.al., 2008).
The contourite drifts and seismic reflection
studied, the

palaeco-climate, the palaco-current model was

characteristics was  also

mentioned. All above researches have made us
understand the deep-water deposition more
better in Northwest South China Sea, and
further study is essential to set up the
palaco-climate, the palaco-current and favor

the progress of hydrocarbon industry.
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Rivers are the major -carriers for

of land-derived

freshwater, sediment, and natural elements to

delivering large amounts

the global ocean. Collectively, the global rivers
annually discharge about 35,000 km® of fresh
waters and 22-22 x10°

dissolved sediment to the ocean. Among them,

tons of solid and

approximately 70% has been delivered from
Asian large rivers (e.g. Yellow, Yangtze, Pearl,
Red, Mekong, and Ganges-Brahmaputra, etc)
and numerous small mountainous rivers (e.g.
rivers in Taiwan, Indonesia,and Papua New
Guinea, etc) into the Western Pacific marginal

seas, e.g. Yellow Sea, East China Sea, and

South China Sea.As a result, Asian rivers,
especially those large rivers, play important
roles in not only controlling the physical and
biogeochemical features of the Asian estuaries
and Western Pacific ocean margins, but also in
impacting on the evolution and culture
development of Asian society.

Field studies

worldwide large river-derived sediments has

show nearly 50% of

been deposited in the lower reach of the river
mouth, forming many extensively distributed
subaerial delta plain, and rest of them
discharges into the adjacent ocean. Among
those being discharging into the ocean, nearly
half of them has to be
longshore-transported hundreds

kilometers from the river mouth. There is very

been found

several

little or few percent of the total sediment
discharge has been found to be across-shelf
transported into the deep ocean.

The driving and controlling forces for the
strong longshore transport of the large river
derived plume and sediment include the sea
level variation, coastal current, downwelling
and upwelling circulations, etc.Together with
the thick sediment deposits in the inner shelves,
there is some evidence for existence of
biogenic shallow gas in the deltaic sediment,
which strongly relate to the organic carbon
transport and bury processes.

In contrast, sediment from small rivers has
a very different fate. Some major small
mountainous rivers in active margins (e.g. Eel,
Kaoping, Choshui, Lanyang, etc), usually do
not form deltas and are mainly controlled by
episodic events, contribute more than 50% of
global terrigenous sediments to the sea.
However, more than 80% of their sediment
discharges are transported directly to the
shelves or deep canyons mainly via
gravity/turbidity or hyperpycnal flows, which

are distinctly different from the above large

121



rivers that discharge to passive margins or

shallow marginal seas.
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VR S R AR Y 2 S R ], I S
U H BRI BX S AR i I L
WK L P32 9.4°C, 5 B AME JE ik
S BRI R X 56 A 17 I Bl 7K~ S8
Fealvs M CHEEPY S MR ) AR T
AR T PR

(DRI T 5V SRR ILARATH) A 2L
TR R G )2 A IR AL 2 Ve SR DT TR
o TGO A AR A = R R e AR A
IITIFFT, I 2843 b stof B AU R A e i I b3 o
AN RIS ARVS SR X e AL AR PR 4RI T
A RWAMNES) . E IR T7 LA Pk oK 3]
AT AZA ) 52 0 55 22 7 T A IE o

(5) WX T RILE Vesicomydae,
Mytilidae , Solemyidae , Thysiridae L. &
Lucinidae FHAHAGER R ESHEE R T
i QIR AN AT IR Sk, WAFAERE
AAERSR A AT DLV SR B 2, h T
BIF 58 DX IR A 5T R AR AL T 35 1A
o

(6) JEIT T 5 [E A LA 4478 IR X BILAR
A AR Fe v AR A LU, R IR 5T
X VIR XUGER 73 e sl 2 FEME ] R3O
TR T R AL Bl A SRR IV 45 A TR Ry
17 S 1 2 e b o1 = N T < NN T
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PURBEEAAFar G4, R38R T i
FUX VA IR ST A AR i D8 25 ) S8 Atk o
TORTFFER 3 ARV AT 5 1) 45
G TR M, Ju ok T ke R B T
Akebiconcha kawamurai #£7% (12-16 kyr)
(1) 22 0o et i )T ek i R, AT iR
K, SRR B AR SEILE, #EN 5
W AR OIS P 1 R B (29 120 m) F3X
()R T RAR TR B o3 il 3 BOK B TR e i
HXRe MEZN, JUEH BEEm gt — 4
BHrEEH (7 ) Phreagena?sp. V& 7o ARRY i
HAe BN, wlesz 2% X B AR UK ) K
o AL, i B, BT
W RS , VIR TUAATE B IR .
OS5 X At (T4 Vesicomyidae 431
LA S (164041 120BP) , %@ FiH
UL, TR SN IARBEIR A7

S8-P-1S

Ko SRR 35 T Ry AT
BAER T R ETE
HY I 48

TN, R, MR, MR

1 AR E RGN R 2 T 12 S Hb 0
2 T ERE B
*cdf@gig.ac.cn

TEIRE YA S5 3l X 15 i e 5 40 11 4 A
TE A SRR IR B v o H e S8 A AT A DTAR ) AL
Bt 7K BB R AR 25 1V AR, AN eAs 1 iR
AR IE SR E o AR SCA T T SV ERE FIE
7 BTSSR KR #h %5 Hollard Mound
(e #tH) Al Marmorito CHPOFrtt) 175 ¥
SRR SR e b AN S Bk R R A ) 1)
TIeE, WHFURILA SRR ShA 1M oo R
BERAEER K (REE: 0.33—43.66 ppm)
Ve o A oo R M s, KRR
W R R S50, T SR AE ) 5 2 B AAIK
LI e B RN AR AT BESZ B TR I
RO o V2 SRR £h 1 (I I 3R TR R AL
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B BAARE Ce e, HELER—
o R i R I ANFI G Ce 2 EE
i, X UEHIA IR BRIR #h 0 T B A e
JR AR ZAZN . RZWIFE RN T (L
JRVSRIAEET R, BR T BOA R B A AEBRAR
HEEAN, WAERMIEL, B MATE T
EACBL B, TTRE S WA B KRR (&
JiD A K

S8-P-2S

BRARGRE A EEES
KB KRR R
B2, HE, B

1 R ERR B | A 2 AT 5 120 5 M Jo T 1
Sy

2 I ERE B e

3 PR RN eI T

*cdf@gig.ac.cn

T IRV SRS B DX R AR ASNR B I i B
fith J22 LA 25 25 % 2 i I J2 4508 1 ) I IS8
I, FEKG R E N IR AR LA B S
HWIEITR, MHUEE KEY, oS
SRR AR Sy B AR B i,
Pl 4235 53 RAR B I E N KAk, R
SR AN B IR AAILES T /K G 1
T RARA, RIS FLBR K PR % 0 375 30 ] A
JER BTy, HRT DA AR A K &9
SR R HEER AN o pH T3 B AN R R R
RAIKEVIE AT R %, IR AR
IR R IR R BRI RS R AR
SIKE DI G o

IR B S v M I JEC I AE R A KRR
1B, HRE PR R KA R e IR
B120 m, RARSM 150 mbsf [ EIB T «
ARSI KA YDA i 0 i M PRI RS L R R A5 A
BUSEL, S5 A IR A I s, R
PRIRA (Qg) MALKEI/K (Qw) HEAKA
WkcsE s WIRE R AN, BT KSR
JSTBURFAIE o



1) BEANIK A PARE 5 I AR SRI LB
KEE B (Qg = 6 kg/ m*-yr,Qw = 0 kg/
m-yr) , FARTKE WGP, KA
R 2R () B AR T, iR
KA 2.5°C, KA Wk e 7y e AL B 1
TF, HRSELE 90 mbsf. KR SAEMFIEMIB IR
WA 0.3—4 kg/ mP-yr, &% 500 4E AT
VEIKE 104 kg/m®,

2) BENIK A WA it LR K 18 X
(Qw = 0 kg/ m*-yr), MRRTHIEBR (Qg
=500 kg/ m*-yr), HI T AR5 R B H
W LT K ATIE 3.0°C, /KA ha e R it
B ETF, IFRREAE 40 mbsf, IR I RSR
ALK 493-499 kg/ mP-yr FLERIKILA K
0. 500 4 HAEUTHE 7000 kg/m® /K54«

3 REANIK B IR 1 NIRRT RIS X
(Qg=6 kg/ m’-yr) , LK /K bR 3 4 o
(Qw=500 kg/ m2-yr) , ¥LJE L & mnlik
4°C, HEIEALRRF ALK, KA
SEAT KA L TE, IR EAEZ) 20 mbsf. K

SRASAE IR B TR BN 2 0.3—5 kg/ mP-yr,

FLEKZ1 K 500 kg/ mP-yro
5300 kg/m? /K&

4) KGR E A RIR AL BRI
BB (Qg=500 kg/ m*-yr,Qw=500
kg/ mi-yr) , YR BT R, O
4.5°C, SRIEREAREE AR, KED
FeoE il KA B W B R 15mbsf, FEOREFAR
JE o RIS TN 2 493—499 kg/
m’-yr kg/ m’-yr, 13 J& LB K 1938 IR R 4
500 kg/ m>-yr kg/ m>-yr. ZJJ; 500 40 A2
4000 kg/m® /K&

FERLGE R A AR A — e, AL
BROK LR, W B, A R
0T HEER BN, SR SRR K G ) e
PrIR AR ALK — i, Ui
B RAR AT, R 7 G AR
K, Hu TR 2, XK G I AR
EIVHIER . MR BRI, WKk
T PR XA, KA A R,
IKEWEFEWR, TR K EW o R.

500 FERYTHE

S8-P-3

i IR T MR VK R i R e R UR
MAEEEMKE. RIESHEE
B ERER, NERE, TR

e B B, A 050031
*chenzg2006@163.com

WA AIRUK CREAREUKEYD R
WFFUIE fE 5 $R B A TR VK S RE U5 7E R 1)
R, I F 2k, AR IEEAE D R
MG HE B2 . DR R O
KBHZR M EZ ST, TR E,
HER MR UG K BH 22 2 315 KR R 4G e 2K
Js @B SRR A7 2 A BH 2 5 Js Uk 1) R A4
YT, CEHBERAWART B, HE SR BT
BRBLBRAT YT AT IE 40% ;. G T HEER B4 R
ZAE, I ERD TIRAFAEHER A @
KHATHA RE 7 R OEAEsLm = w7 A
MERENL Y ©CSkE] T IR RN
A AR AR ©HLERVARS i e 4 E AN
HIVHERASMIER, m Hie gk
MCAER . RAAE S ORISR
LI LN Y S SR NP AYN L [E S ey
H e B @FeHhse B g, &k
FURAREARRERE CHy B T RE s ORI
Hh SRS ) HIS R, RS A ORI E T,
T RCEA TR i <

1. ARV S A K KliES) e
K5 R R

Gold (1980) 7 Hij HiL—ANTE b A A 1 B
AYVURTR R 3 km LUF R TS (FEEEE)
e, AW (1982) FIEE S (1994,
2001) , APFAIL 75 MR AR SRR R 2T R
B, 3T 20 T RARS B R IR A 1 R R o e
FIf A > > > RFHS . EhemsE
FE KBl AR B s 5 K i s < SR A b R S5 4
FER) A N-16.6~-22.4%, JF48 HY IR UG e
5K IGESD . 5K EsF9E . Craig S5 A
TE RV oA AR T R I T AR 40 1 DR )
BRIgan e, JLRRIER) {ER-15~-18%%,
AR K HOIE 1Y) He ZH4). 9K HESE
(1999) F & B+ il T35 0 A 1 AL T 7 B
6 MR E TR SR, KI T RBEX
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5 R A MLV AE 1K) V/NI LB 0.02~0.04,
Mg 13~39 JRU AL A 10 ith £ K
o)A, RIFER R XA BIRHE

2. ¥ I AT R UK BT AR R R R B i
)ie S

PRI A28 20 5 () A A= 40 ol R S i s R
JRUE e S HS . KIiEsh. H RIS
(AH DGR, A I AT A OK )32 53 A
S ERSEHRS, ASCA N IR AT IRVK K
AR R F RN RE R A Em
R AR —s LT AR Rk
RS A0 BT G P L 500 o BT 5 R A2
VI, SR TR OK AR AR R s 25 A Bl Y
PLRISK Ky R KB — KEh E A R
G WS AR P Al A SRR, R AR
EPIRRE R I, 1) ISR AR
POEIE; MY TR B, R
SRR R A PR AR W IEIE N IR L 3)
15 PR KRS B 2R R
T, G HAELER . BB ), 5
VA BCE 1R W2 ST, Rk
Ve imE; . K. REtiEE
R VEA L KGNSS, Ral sy
gk WA TE AR IR SRR I ) iU
J AT SR UK A 1) 3 T

3. VIR AT IRUK B A IR I i A A

WRICHINE. Murchison B Bk BR AT 7,
A A LT e ke A O R I ]k
27~63 ppm, FHEHEHREA TS H LS I
TG MBI HAHA S, H K
V-5 BT IERRERE b7 B e ke 1 0.6 % , H 5
R4k 60~70mg/g (FKiE, 1997) .

Wi IR TERE, 7 DA R Z T AR R
TEFR SCRFIAEA S AT Z IR 150 km ()84
JEAE VA b PRy b A0 J5 I B e A BRI A
B B3 08 4 o b Bl R ER R [ 4 0 B 40 %
(LA, 42 HEAR 2 1 b i o 1) o R B A
1) 60~70 mg/g S T, fEIREE R 150
km CLVR NS B R, AR AP R R
W LN 5.88X 107 A2,

Zx M 2 AR ) R DR I AU IR R R
YA WL S = 10 T 4y 2 — (B.Durand,
1980) fHLL@lvHaE, Hubg b2 b 526
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KR i s &, ATl T G i n] BA UK R
IR R 20 5.88 X 107 42,

S8-P-4S

RS R 5 R LA 3L R
A S Ca g A% K 3%
| B &

REmS & W0, st 3, WA, HEam b

1 HIHERAL AT ST

2 HEBEEB R TR ST
3 PR RE WETUAE R

*cdf@gig.ac.cn

BRI SR 2 R AR LR BE R
1R E A SRR B IS ), R 0.4
- 12.2 Tg Whta 2R, REERRAH
ft HARIEZ — o IR IR R R TE
AR BT g R B R R, Kb 2k
85% I F e 7 28 ik URR D) TP 3 I S 2 ) P
TH AE, [R] I, 2408 R L B AL A 25 - IRk
B, 4 S0, Ca*'.

ASCH LT Tryon 45 (20015 2004) Al
Torres %5 (2002)7E 55 P4 aFE AT 1L AR Bk
Y 7K P BV RV U DX R AV VA SR AR U
AR A A R R 5 R 8T, R
THRRIRA SR B IR R AARIG SHFEE . Sk
S FIE Ca WA AT REIEHIR 2. 7K
B WX A SR 1B U I S A7 AE LR LRI
Bl 1) fLBRIAARE S FE Ca W FE LU IEH i
IKAEAR, LI KR EER) 50—70%; 2) Ak
RS FILEL Ca W BEBE I A FE A 2 [R5 AR,
LB AR S FILEL Ca WS AN T 40 5l
XTI AR AR 518 3D B
DXAEAE TR AR ) B 95U BRI R BB IR AL
BRU A4 ) BRI R BB TR
YK IR S o

LB AR S AR Ca WREALIY
JARFEEA: 1 [0 BB CHy £ HF 4
A vk 2 TR R R R R 41 T 4 A6 HCOy
5 Ca® S B TiE WA SRIRIR b, RN FLBR
KA SO WL A HS, 5 Fe 858 B



TR, W FEB IR S FLE Ca K
JEII AR 2D KGRI 1 R e SRR &
K WFEHER LB, BB T I
P I FLBRAK, AT AR T DUR LB K 3t
S MR Ca WRJE: 3) IREBUUARY oL 0
MR AR K, RS AR U 2 T T T 2
MR B, 5N AKR ST
R UTRALIK SO> . Ca® WRJ%; 4) W<
R A1 2 3ok A R K U AN ) 1 D
RIS HEE N L2, HIEmkE
PSRN LB Ja 2 A S R T BRAIK,
2[RI, WK 5 R K R, T
B IRIAR R S FLE Ca kAL,

PR, Y IEYA SR 80 X R B 1 PR e sk 2k
Wy B S S AR AR A ERTRAG R K FR A 24
PrifE mEA, MBI P IR DU
JE AR A I A AR A R IR B .
SR B OIS IR A ) B A S R
BRI R K R A, AR
S L Ca WJE LU IE R /KA, I HizTwik
PR S FILEL Ca [RI9JEE BN ) A% {34 L 4%
—H, BRI AL ARSI R TEOR S A
LRI . BRI ) AR A0 T AR S S LR
Ca AR 5 32 BL5Z W e sk A= W i A AR A P 45
il AR ) HAB AR AR 1 7K B 0 53
R A 2 KA A i =R PR 25t T
REIE i AR FLBR/K R S. Ca (RIS PR IR
RS LR Ca WKJE .

S8-P-5S

GG AR B IR A 1y 5
R P L S 30 B 5

SRR D ok gkel !, At Xl
Hig !, EA?

1 By T 5 BT

2 P EHTOR Y HUERRL A B
*hgw-623@163.com

HERD) BB ERAT S K S P B R AT B IR P
IR TB. TR SR 5
W2 FFRAR, A s 2 Otk Tl

UK AW P A FE A o AR SRR I Je FL sk
MILEE TR 454, 1ERiA2 4 0.09~0.125 mm
(IR RIS AT T UG K B I R 43
SEEG . FEUGIE R, SRR AL i ocHE R
ARA B S B4 A (TDR) 43 5 7 i
VI 5 2 SRR S PIIRIRE . 45 R,
A i 7 HE AR AT LR SR AL TR )
HGEK AW A R s O, RN R
TP AT () 7K A5 0 A ORI 53 e (R B 1) 55 30
JE2A1 TDR v 5 45 R —30.

B IK G PR B ) 7 2R A I R
W, BEE KGRI, Vp Ml Vs &
WA SR, FER AR, KEWE
JS It A PR A R A e T 3L g ik
FEA IR . PRt e SR A ek
FEE RV b S 5 7K G ) W R 5 2 ST
TRFR. &5WEH, 4 Sh /T 25%HH), 9L
R P AT R s 25% — 60% 3 1] 75 Tk 444
KBTS B G P b A 7K G ) T i 4
ISP K, X — g R, KEWHE
0.09~0.125 mm RAREPH AL, TTRESEIR
SEUURVIRORL, B G 5 UUR) O 52 4 G
FR AR I A DT Ok A o

S8-P-6S

HHERRAKREWBRFRE H
B KRR X
SR =, WL R,

1 FIRUR%E HIRRE S TR%ZR AES BT IR
BHLHIEIT X S8 %, P At 210093

2 PR (bR WA, JbnT 100083

3 AR HIREEA R, R 701

*cliu8304@gmail.com

BB FEHY Y, WA
2 RN HIAR &2 L (Reading, 1996,
p295) o FIHAETNIE, HANEAZHKT
WRKBHEIRY T BE A8 KRIE
(Arrhenius, 1963; Criddle, 1974; Siesser and
Rogers, 1976; Briskin and Schreiber, 1978;
Xavier and Klemm, 1979; & £, FE,
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1994; FiSC5, 20005 5424, 2003; Sassen
et al., 2004; BFREEE, 2007) , XEEHAH
FYIB T VORI A 27 (Ca™) FIHR
MRHRES T (SO (s TR A B s S
M= A0 B R VTN o AH, fEANF 1)
VEUURERSEH, R A B4 B 1 Ca™ A1 SO~
RIRE S A . (HAGERE, BERE
4 (2003) FIPFRRAE (2007) LIAh, ik
L6 1 AR I S AR KGR/ BR
FBE TG K

AT I B AR O3 7K G 40 i U B
CRVEEER TR (ODP) %5 204 Fiiik 1245
F 1252 sy A [E g i 6 VU R Qi
1% (ORD 2 860 MK 14—P. 23—P Fl1 25
—P ¥ PURP T B A B AR AU
%, SE AR SR b, SRR
K-G0 F0 v [ g it (65 7Y T U R e
RS A AR AR R R LSRR SR
PR B R A DG R, A ASRRAT R AR
KGR R DR IR B AL R T4
Pe— 1 B R

X BHEH ATH (XRD) FIfiEi (EDS)
IYMT A A AT E (CaSO4°2H,0) o £E4TH
W e (SEMD ', XEep B HA R
AR, (HARBES ISR
Ffo fEKEWER, Ao AEABESK
TEA BT FOR BRI, A TR
K, JEHRBLGEE AAETBT SRS &
VE R R EUURR T A AR B W Ly
RIEAE -, AEREERS. R, M
WIRER ZURY T AR B EASRES
ANFT SR (cfBREEE, 2007) , 1M
LRGP0 ) B A A B RS IE SR
(cf. EZFAL, 2003; WG .

XU { AR P TR AR S YR
AR VAR RY e A (PN 5 NG IS LN
FRRE. P E N A AA BRI R AU
WK, R TR — F i o S
(SMD 2 b e R SAALE ] CAMO: SO,
-+ CHy — HCO; + HS + H,O; Borowski
et al., 2000; Borowski, 2006) 437t SMI [ftir
P B T T T AR PR B (Krumbein
and Garrels, 1952) . L, AAEHFERT
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BRI 13K 1R TR 1 SO,
B YE T UUR P 8 AR ) e AR S IR B
R Ca™" o FEJREMIAE R, AMO 7=
YA A Sk L G e AR ) Bk B0k
MR AR (RBEE, 2007) o J34b, 1
RRUTRYIR ), R rERE. b E g
BLTT I 75 S8 B R 25 3 BUR S TOA 5 pH
[FIPEAE (Caietal, 2006) o KEWIEFIRIIE
JZUURYh B A B S RIRK, RS
R B AR B AL Cef ER AR AR,
2003) o fHRE, {ERETIRDT, AEAE
TES JZAL AN S), B 5015 0.13% S
dry wto AN TR VRS (cfFRE5E, 2007) ,
XL [ A B S B A AR SR 1A
(RIS ER A7 R ALY, RXLEE A E ]
RE AL BT UTRRSTS, Zod FELdE: (1D
JRTBIAEE N A 2 5 1 H AR R IR
WA (FeS, + 14Fe™ + 8H,0 — 15Fe™ +
2S0,% + 16H; Bottrell et al., 2000) F= 4[] H
R HERR IR SRR ROICE Ca™5 (2) KBRS
KB WFE 7 (GHSZ) W H & B 4E A B IR
Bt 7% B P A 5% (Rodriguez et al., 2000;
Shipboard Scientific Party, 2003a,b) ; (3)
RIR RGP 46 d i B 5 3R A B
) Ca® Fll SO, K 2E Wi (Ussler 1T and Paull,
1995,2001) FFik Z41F KV B

R, R RAR SRS YIRAE X A )
K2, AAEAENHRILE Pkt 2%,
CIR (VSIS & * N S WS e k7 L /R
brik. HUGLFR, BAEABETRYRHA
JEAE B R B H A] DU R RAR SR G YR %
JAL IS Al R, 78 B EFRR TR
IRAB RN K G HIRAE g 2

S8-P-7
RRERRANENEAL
EG A Gy ERE

ZE

Hh Tk 22 B e T 0 BT M g P R S

*xluan@ms.qdio.ac.cn



HM Bl 60 FACHT IR R KAV
AR A 22 G S R T RARIRESAFAE
KEWILLG, T 1 OGS AE i 3l K
(SVE KN Uk S5 AP QY R wki i
PAF T RIRFKEDRER, S TERIRAUK
G HER ERfE AR M E R, B RS
GFFEEE R 25 D6 A i 1) 7 SRB R oK,
WABE N RF LR 5K, RARAKEGWHIL) 72
() A5 R0 TR FR e i e s Sz A, IR
LB R AR AR AT AT I T S
HhE

S E A LR, RARFKEYN
TE R AR . R R AN 4. TR
B R EAFRIRRE], 7E AR A FOKREDA
FAET— AN HREE . RS R K AW
FOET N o TEMVEISE T, B KR
WK, WERE. ETbm. MEhk— e
FEWS, WS He I3 2 /K G W B A
TGN G E RN . W, KED
Fesg i i B AL Tk Z . IRLLR,
BEE RGO, K. WET s . 43
KBRS, . TR L K EY
(AR AT A5 2F, AT BRI 7K A5 P e s s 1)
NI, EIXAFLLR, KRS FFLAL
WKEGDITE XAEAE, T2 USRI B X A7
1, MILE ST B B R I T [
PR AR Z TR I B A R T B3R
IR A B2 B IS S (BSR) < HiHif, BSR
OO A WA K S P Re e w16 R FTi, A
BSR HAUKEWIN 5 16 F AARY) & ot T
ARG R e A 1) S TR A T K E
— e, AT R BRI A K S 1)
/NI

AR ICE ST HFIRRAR KA B i 1)
S AR, ZEHIRIR AR AR B SR A T
MARA BN FE G A A R A A 1 A i &R
4t o ARYEXT ODP 25 05K it i A= A 1 4
Th, R CL N YR E T AR YR T RE A
SERIE R EY BRI 70%, AW SRR
bR T T AT AR IR B S A 2 o HBER P
Wk EOR TR 2B 4 e e Y A AE 5 R IR SRy

ST TR R . FhiE e R
DATAE, JFEERMEY RN A

HHGE IR AR T2 EA A, — it A e i,
A RBERR IR . AN, S5 R
0Bl A TR 2 S ™ H o B AT B IR 1
HHGEAE TR H RS SAA E— DA G
o SRR EAEHEIE LU R — AR R R
D, PO BRI S St — e PR AL D
HH, AR, Ay —A, FTEL,
it 1 30 Jit— F e R AR LA DX SRR IR ik
I JR— e RS T T o 3R — AR
EYIBER S ST, AE DD e B B T
e 17 AR ORI L, 2 — N K
HGEI . HUGE I R SRR A A2 — A i
Y-SR, 25 R MRS R
el BB IR ERIE IR o R IR #hid Jei—
FHGE DR AR S A 0 T A OB 2 — B ]
IBHFIRLLR ok, iR . BRI
RIRZUKEWIR LA, iz 5 m L EdcA i
BeR S IAFAE

S8-P-9S

WA W R A AKE W R
A0 AR o o 1E
Bl ', E e

1 TR (B8O
2 o B RS R 5 BRI R S T 45 5K
o

*luxiaox@163.com

A 4 BR U e SR S A s H &3
WL, RIRFKEWNE D — T A K AL v 15
REVRAE Bl Fr L8532 500 . Hor BRI AR b
MGGV AE S, AT T A 23 it 1)
TR 7 O . H AT T AR LT
RIRFIKE WK 2 B A WL (B 1
AR . IR DL R A TR A A, I
TR AR IR S 4R 2 e AR AT S
IKEWIEH LB (CHY HE (>99 %) ,
21 90% FRIiE: FGEAE PRl R AR AR Vi TR
Yk, TAEAE R TR E i AR R
Hkd g AR EERIER
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R ) A e = AR T (R =
Kl K COL G TR A A LA, JL
YT PR A 53 A DU ) B Ja BT
MO T S A A= 0 2 2 DU BB i A
HTRERALE Y, AR D BT b B T PR AR
R e, SRJGAEIE A I R TE R SR
SKEW . HEE TR LA Ar K = 1) 3
EAAEY, X S A s B n] DA A
B IS PE AR R AR SR G P
JE o

3 A5 FE K i 3 R DX R AR SR &,
— g IS T il B e e 3t 23 R 30 K
L, BT 5% R RV 21 2 T AR X 28 FGE i)
BLEAT . e PRAR AL T 40 R A TGS : CHLY
+2H,0— CO, +4H, , A1) Hy Xak—5
Bt I8 38 I o R 2 ) HSRT H,O: - SO,™
+4H,+H —HS+4H,0, X025 [ vk
fhie B IR AR TR R RE . FEREAE DA
N, PRSI RS S 0, N B AR
(¥ CO, FIHS ™ 5 FLER/K H ) Ca® H Fe™ 45 45
UADASEER T & e

S8-P-10

TUAR A P 464 a R KB A
At R
BN 2, R e, SR

1 AR EBREEBE M BEBHT T
2 ERREBEE R B
3 HRkE AT A RE S R UK S R S =

*liangdq@ms.giec.ac.cn

RIRFIRG P HE — Fiibpit b T A ik
KHVH PRI ™ o B K> 7 FIBRE S
o3 (I CH 48D AL &5 otR ] 2k i o
WEY . RS R RN UKE DN =
T A ORI . A AR AR A5 g
PSRRI BB R LSRG K &
VI R R BT, XK E WIS
A5G 2 B FIE AR I RED i, R ETE R
AR R EENE.
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A FEORAE A e e B ERkT,
BEEFEME R Ol WERE. BTEE,
PR AR S N 4. O 38 0 E AN
BN 28, AR 330 mle S2I6 SR H] AL AR
HAMAE IR, WA R R R R ) 4%
TEF, iy ARSI FRAR IR
(A R R e SO I R o Sk v AL R B
WESBR AU T, AT N L4, 15
FRifR AT 40 HE 60 H A1 60 H3 100
HZ BRIy, e SR, REEE &
N 3.4%1 3K, HU— 2 s TR ) RN £
K AL RIS A0 UL N s e
RN R G NTENSM, TR il 4
PE B B K AP0 A st R

S SE RN, (1) SARA S AR
IKEDAEBOE TR R . LEUTR)+
KRR, WRATAERKEYIFE ST
EF R, RNVARRIEBIKE W E SR,
DU AR TF A KSR G T BTG oy
BLRI/KR AW B R LK, B SO ik
TTKREWE R E T PR . ek
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Methane profiles in marine
sediments observed in situ
differ greatly from recovered
cores

Xin Zhang'*, Keith C. Hester’, William
Ussler’, Peter M. Walz?, Edward T. Peltzer’,
William J. Kirkwood?, Peter G. Brewer’

1 Key Lab of Marine Geology and Environment,
Institute of Oceanology, Chinese Academy of
Sciences, Qingdao 266071, P R China.

2 Monterey Bay Aquarium Research Institute, 7700
Sandholdt Road, Moss Landing, CA 95039, USA

*xzhang@qdio.ac.cn

The flux of methane through continental
margin sediments is of importance in marine
geochemistry due to its role in massive hydrate
formation with enigmatic climate
consequences, and for the huge and complex
microbial assemblage it supports. Yet the
actual dissolved methane concentration driving
this flux is poorly known since strong
degassing during sample recovery from depth
is commonplace so that pore waters from high
CH4 environments typically show values
clustered  around the  one-atmosphere
equilibrium value of 1-2 mM, erasing the
original pore water profile and frustrating
model calculations. Here we show that accurate
quantitative measurement of pore water
profiles of dissolved CH,4, SO, and H,S can be
made rapidly in situ using a Raman-based
probe. Results from Hydrate Ridge, Oregon
clearly show coherent profiles of all three
species in this high flux environment, and
while in situ Raman and conventional analyses
of SO, in recovered cores agree well, very
large differences in CH4 are found. The in situ
CHy, results show up to 35 mM in the upper 30

cm inversely correlated with SO, This is

below the methane hydrate saturation value,
yet disturbing the sediments clearly released
hydrate fragments suggesting that true
saturation values may exist only in the hydrate
molecular boundary layer, and that lower
values may typically characterize the bulk pore

fluid of hydrate hosting sediments.
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Fluid flow, methane transport,
pore water anomalies and
hydrate distribution in massive
seafloor hydrate-bearing
sediments at Shenhu area, the
north slope of South China Sea

Guan Jinan"%*, Liang Deqing', Wu Nengyou'
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2 CAS Key Laboratory of Marginal Sea Geology,
Guangzhou Institute of Geochemistry
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Massive hydrate-bearing coring samples
had been
GMGS-1(Guangzhou
Survey) field drilling expedition at Shenhu

collected during

Marine  Geological
Area, the north slope of South China Sea. In

this research region the hydrate-bearing
sediments ranged from 28-34m just located
of hydrate

saturations

above the bottom
zone(HSZ). The
hydrate(MH) in porous pore generally held
25%(at site SH2, SH3,SH7), and especially
occupied 48% of the pore volume at the

stability
of methane

maxium at site SH2. MH even and

decentralized distributed in seafloor
fine-grained matrixes. As a result of salts

exclusion during MH formation, the associated
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pore water showed a highly elevated chloride
concentration of 300mM in hydrate distribution
zone(HDZ), and the average baseline value
was 520-570mM.

MH dissolution denoted the transition
from crastallization to precipitation, and
associated with some pore water isotope
anomalies at site SH2 such as SO42'. A
model coupled
of MH

formation had been build to evolve hydrate

flow-transport-reaction

instrinsic ~ kinetic  characteristic
congregation and distribution in HDZ of deep
HSZ, and invstigated and quantified the
processes of anaerobic methane
oxdation(AMO) and
interface(SMI) in shollow seafloor HSZ. It
showed for continuous supply and deplete
methane flux below HSZ could reached ~10°

1 mol*cm™?+a” in order to sustain the high

sulfate-methane

MH saturation. But in shollow seafloor
sediments it mingt only be ~10? 1 molecm?*
a’! to accord with the SMI. It would be inferred
that maybe some thermogenic methane from
nether sediments had entered the HSZ and
taken part in the formation of MH. And part of
likely had been
transported by ascending free bubbles rathane

methane might most

than only by dissolved methane in water.
Therefore it revealed that maybe in this area

the hydrate reserviors had still been in growth.
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Numerical Investigation of
Gas Production Potential from
Shenhu Hydrate Deposits and
Assessment on the Production
Methods

Zheng Su'?*, Keni Zhang’,George J. Moridis’,
Nengyou Wu'*
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2 Guangzhou Center for Gas Hydrate Research,
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Gas hydrates are solid crystalline
compounds in which gas molecules are
absorbed within the water lattices stabilized by
the chemical bonds. Natural gas hydrates have
been found widely around the world from the
sediment buried below seafloor where the
temperature and pressure meet the gas hydrates
forming conditions. Geological, geophysical
and geochemical surveys in the past decade
suggest that there is a significant potential for
gas hydrate occurrence in the South China Sea

(SCS). Shenhu area, located within the Pearl

Rive Mouth Basin, is considered as one of the

most promising fields on the north continental

slope of the SCS. Drilling and sampling in

2007 has proved the methane hydrate with high

saturations in silty clay sediments. But the

hydrate zone does not have boundaries and is
overlain and underlain by permeable zones of
mobile water.

In this study we assess by means of
numerical simulation the production potential
of hydrate accumulations in the Shenhu area.
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We simulate the hydrate dissociation and the
corresponding gas production induced by
depressurization at a single vertical well. We
also test the gas production potential by
alternately producing fluid and injecting hot
water at the well. We also compare the gas
production of the reference with that of
bounded hydrate deposits to explain how much
gas released from the hydrates loss through
permeable overburden. The study provides an
insight of the Shenhu hydrate accumulations
and the production potential by the production
schemes.

We also construct simplified models of
hydrate production to evaluate the production
methods.  Depressurization and  thermal
stimulation are considered as the two primary
means for producing gas from hydrate deposits
by changing the phase stability of the hydrate
system. But the researches indicated that
depressurization is the only hopeful method.In
this study, we modeled gas production in
idealized patterns and also simplified ways to
investigate productivity and maximum radius
influenced by the production operations.

Analysis on the production cost and economic

evaluation of each production methods is given.

The scientific research presents a overview of

the feasibility of the gas production methods.
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Gas hydrate occurrence,
saturations and geophysical
signatures associated with
fluid flow in silt-dominated

reservoirs, in the northern of
South China Sea

Wang Xiujuan'*, Wu Shiguo', Yang
Shengxiong®, Guo Yiqun®

1 Institute of Oceanology, Chinese Academy of
Sciences
2 Guangzhou Marine Geological Survey

*wangxiujuan@gqdio.ac.cn

Gas hydrate was identified in fine-grained
foraminiferous sediments in the Shenhu area,
northern of South China Sea during the gas
hydrate program expedition Guangzhou
Marine Geological Survey-1 (GMGS-1). Gas
hydrate saturations estimated from resistivity,
chloride and P-wave velocity range from 10 to
35% of the pore space in the depth of meter
below seafloor (mbsf) from 155 to 221, with
the maximum value at SH 2 coming to 45%



above the gas hydrate stability zone (GHSZ).
Gas hydrate saturations were also estimated by
P-wave velocity obtained during wireline
logging by combining a simplified three-phase
equation (STPE) and
(EMT)
saturations obtained from EMT velocity model
are higher than those calculated with STPE

velocity model. Results from the three methods

effective medium

modeling models. Gas hydrate

show nearly identical trends in gas hydrate
saturations in the 190 to 221 mbsf depth range.
The sediments were predominantly clay, with a
variable amount of slit-size particles, and
biogenic components from the core sediments
showed that abundant foraminifera and
calcareous nannofossils were identified in the
higher gas hydrate-bearing sediments. Seismic
anomalies  with  chaotic, low-amplitude
reflections, acoustic turbidity and pull-down,
low-frequency and low P-wave velocity
indicate the presence of gas and fluid in the
sediments. Fractures, diapir and gas chimneys
act as major pathways for vertical gas
migration and sandstones deposited on
migrated canyon was the preferred conduits for
lateral gas migration in the gas hydrate-bearing
zone. The presence of carbonate and foram in
the clay silt fine-grained sediments make the
larger porosity of clay sediments, which supply
the enough space for the formation of gas

hydrate in fine-grained sediments.
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Chemosymbiotic macrofauna (such as

mussels and tubeworms) and authigenic
carbonates are typical of many cold seeps. To
address whether mussels and tubeworms could
impact the sediment geochemistry of their
habitat

precipitated, a

carbonates are
study of

petrographic and geochemical features of the

where authigenic

comparative
authigenic carbonates from mussel and
tubeworm environments at cold seeps in
Atwater Valley lease area block 340 (AT340)
of the Gulf of Mexico was undertaken. Both
mussel and tubeworm carbonates are
dominated by high-Mg calcite and aragonite,
and two tubeworm carbonate samples have
minor amounts of dolomite. The stable carbon
isotopic values of all carbonates are low,
ranging from -60.8 to -35.5%, PDB. Although
there is much overlap, surprisingly the stable
carbon isotopic values of mussel carbonates are
generally higher than those of tubeworm
carbonates (-51.8 %o vs. -54.8 %o

average of over 60 subsamples). It is suggested

for an

that (1) carbon isotopic vital effect of seep
mussels and tubeworms, (2) fluid physical
pumping of mussels, and (3) release of sulfate
by tubeworm roots may be responsible for the
relatively lower stable carbon isotopic values
of tubeworm carbonates. It has been suggested
that the heterogeneities in mineralogy and
stable carbon isotope geochemistry of the seep
carbonates may be attributed to the activity of
macrofauna (mussels and tubeworms) and
associated microbes. Our observation also
suggests that at AT 340 the geochemical
evolution of seep macrofauna is from a
mussel-dominated environment to a mixed

mussel-tubeworm environment, and eventually



to a mostly tubeworm-dominated environment.
This evolution is controlled mainly by the

habitat, e.g., hydrocarbon seep flux.
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inorganic geochemistry of the
hydrothermal activities in and
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Hydrothermal activities in the ocean ridge
and in the ridge flank area play an important
role in the marine geochemical cycles of the
Rare-earth elements (REE), major elements
and trace elements through the water-rock
reaction.

The sampling of hydrothermal vent waters
from the East (EPR) is

REE-enriched, while uranium, like magnesium,

Pacific Rise

is quantitatively taken up from the seawater

during the hydrothermal processl1.
Shale-normalized distribution patterns in the
suspended particle samples collected from the
TAG hydrothermal vent field on the
Mid-Atlantic Ridge show positive europium
rare-earth

anomalies, indicating that the

elements in these hydrothermal precipitates
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partly come from hydrothermal vent fluid.
Hydrothermal systems must act as a net sink in
the global ocean budget of the rare-earth
elements, while high-temperature vent fluids
escaping from the sea floor are typically
enriched 10 - 10,000 times in rare-earth
elements relative to sea water. The maximum
rare-carth/Fe ratios observed for suspended
particles are ~10 times lower than previously
reported values for hydrothermal sediments.
The higher Lan/Smn is the effective indicator
of hydrothermal source in the sediments too.

The studies of the samples collected by
the deep submersible “Alvin” on the crest of
the Galapagos spreading ridge show that the
ridge crest hydrothermal activities may balance
the river input for Mg and SOy, for Li and Rb
they may exceed it by factors of between five
and ten, Calcium 1is supplied at a rate
equivalent to that of non-carbonate Ca from the
continents, The additions of K, Ba and Si are
between one third and two thirds of the river
load, There are large positive and negative
anomalies for ClI and Na indicating that
substantial amounts of Cl may be taken up by
the newly formed crust and transported deep
into the subduction zones.

At the eastern flank of the Juan de Fuca
Ridge, the basement hydrothermal system is a
source of NH,4, SiO,(aq), and Ca, and a sink of
SO, PO,, and alkalinity. Reaction within the
sediment column increases the hydrothermal
sources of NH; and SiO,(aq), increases the
hydrothermal sinks of SO, and PO, and
decreases the hydrothermal source of Ca.

Whole rock 87St/86Sr and 8'°0 analyses
of basalts from across the eastern flank of the
JdFR reinforce petrological observations, with
87Sr/86Sr and 80 values slightly elevated
above accepted pristine MORB values for this
region, which indicates an increase in the

amount of fluid - rock interaction with time.



Depositional regimes are best resolved
using the REE ratio of Lan/Cen, with
continental margin cherts recording Lan/Cen~
1, pelagic cherts Lan/Cen=2 to 3, and ridge
cherts Lan/Cen=~
of Lan/Cen against the major element ratio
ALO;/( AlLbO3;+Fe,0O3) leads to  further

resolution of the respective environments.

3.5. Plotting the variation

The sedimentary environments and the
sources of the sediments can be elucidated
using the Lan/Cen and the major element
composition in the corresponding samples. The
hydrothermal influence on the sediments and
can be determinate by the REE

composition in them. The reactions of the

rocks

major elements, such as Mg and Ca, exist in
the hydrothermal system. The research results
of the REE, major element, trace element and
stable Pb

sediments and rocks will help the researchers

isotopic compositions in the

to determine how fluid pathways are
distributed within an active hydrothermal
system and establish linkages between fluid

circulation and alteration.
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Bt BA AT VR iR e A R
R AR X 2 i S5 A B IR AP T
TR S H ALK

S8-P-34

JF STELLA #y & 4545 % Mn
TE TR R Gsh Ay A
IR

FERSC, A5, Nl

MR ARS RN 8 IV ES PRI L WM il s P
WEE R 2R —IPERTSTT, ILARTE &) 26606
*xfshi@fio.org.cn

T RG8) )) FEAAT AL STELLA,
LT A4 5 Mn ST RVURI R S83) J)
SRR, AL T R B R I LR
A K R R & /. WK pH ALK R
Mn™ &84, JHE Mn JTTEUTF KRS
P fe /N 4L A0 1) Al &85 e A i = HH K
Ko ARG BRI R TR, =
WAE &G BL, BVE S Mn JT#R
S Ihe /N ST R0 B R 5 SO R H KR
(R SRR P, KAE Mn™ 484k 354, B
KIEER, Wk, AW E 4555 Mn oo
FIPEN BRI, Nd WA ATd s i R
VR R RN . Shoh, Bilgs Ric s
IR, EEEESET Mn G R FUTRLE ST R
B2 5 KR I AR A& BB 1), PRI P
NSRS, BE RIS EUY Mn
TGV KR IR FEVa B AR 4k, mT AKX &

150

BEEE5E Mn (R AR E R, KSR AN
HRMITEN EHER

S8-P-35

BN 3 U4 R IX Btk R AL
M4BT E M IR

SN R Y 152 RN O = IR 5

b3, RE

1 ol R B e AR, )M 510275

2 Il REEHEREE R, TN 510275

3 TTRBWERE SR TRE A=, M
510275

*eessxm@mail.sysu.edu.cn

KH ICP-MS X 3B [ B B il
Ji 2 & E A 5 TR AT T4
Boc% (PGE) 1 Au &, e
Os [Ff; AL . 45 R W~ : PGE i i
fik (1.33~12.41 ppb) , “FI4{HZI Ky 5.78 ppbs
Au. Ag HXTELE, Hlnl ik 3.6 ppm Al
107.0 ppm. F£ 5 Pd 5 Cu 5 &2 1] 20
B IEA SN, W Pd 15 S r] e S5 sy
MR PR AR R DUE . SRR .
Z & @AY PGE FL/r#i:0% T PPGE &
1M IPGE i e iy, BRICIRIEIE S5
PIBGTR AL, A R b 3k R I AN [ R
FEf Pt. Ru 53 F1 Rh IE %, HiEK.
SR ) R B R 2 DA R KLy el PR R
WYIN RFEEA—5; L PyPd. Pd/Ir fl PY/Pt*
LU AR Fi 7 2 Y5 4 43 (1) 40 J5 o ik I oty Bl A9 %
K R BB EEVE g AR L) ) PGE il
Au S5 AT YR B K 5T L s
BRI RGBS . WRIEAE A G, AN
BT ik FERUE I IR HR R G BRA
FIFER Os [Al 25 4 R IE 3k S 4
Koy 2 & JE iy B A 5 I KA 1)
70s/"0s Ll (0.82~1.13) , MK
(TR A A HDO 3 R B BB R AL (1) Os
P R IR F B B MRS
(1) Os T2 BRI TR /K 5 AR 5



I3 N S TN VAR R R 1) R E S BUE T <
P Edmond FE X HURBRALIN A1 R
FEAS H LSRR - SN M Fe B
KRB HOKTTR R 5 ik ek
AR CATE A B A T B R R AT A 5 AN TR
HA, JE PR BN G, ERIR R AR
B Fe YURBRALD o ORI T 8079, Bk
R TIE 20 pm AiAy,  EEE R AHUURR BE
BOR S REAE . NEE S Bm Ak )k 5 2% 2t
A, R DIK B E U A BT
R N TTI  VTi i  S
38.18~58.98 wt.% [i]; il XPS /it
Au LR, IESEiZET WA Bk 4.
L IREF T &5 B, R BT i
ZAE T IEE Fe INEFIT T Au w JE 72 81 i 45
= CERBJEEZ10 6700 ppm) , Au A HELL
PR F A TE A s Ag LRI
G IRAF T 5 NEER S SHIA £ 2R 6T &6
T (5.0~6.7 wt.% Ag) . XEVHE4E)E
TG Z 1 E A R A 5 9 IR AR B e 1)
W R B B AT % . HEWT Au £E %0 9TIX
DAyt R AR S A oy DA SRR P AV e A
3B AuCl, 5 AuHSO BRiTH. 1Mk
KGRI« W AR R A 4 55 LA
FAE FHHWER, BOA A2 FE Au AR
T I B IR 2R

S8-P-36S

HER R Kairei # R X &
fw A T BRI AR AR AT 2P A
ﬁ,‘ki

EUE TR = SR LIE

1 W K2R B2 R, B 310027

2 EFMEHE R RREE TSR =, b 310012
3 BRSO, AU 310012

*wangyejian.zju@gmail.com

BKAVH DB A A I AR
W R AR AT SR H W 5, Jl i
XX LEE W) b K R AR 7 T DAATBY +
TR T U 1R A B 27 S A B A

PEBU S A RE o AT O H B REVE
Kairei #AUE DX H of A7 HEAT 1RG0 10 D4 . 2%
e AH 2ZF R AT, CAELS I3 —E
REETORE, AR S AR B S
FATHI LG, AR X B A AR AIE
SRS

Kairei #WH X 7EA T A1 EDEEVEAT 1 S1 B
Jeun, B2 R = A (RTI) LAEZ
27 km &b, Z46FF 25°19.237 S/70°02.42° E
(Hashimoto et al., 2001; Gamo et al., 2001) .
ZIXIKIR 2420~2460 m, BZLFECHE 1800
m, BEATTHL 8 km, FWIIZHMX HA
WS . EilE (306~365 C) WX S/
t 7 ANEBIE AR, BN EEE 10 m
(Van Dover et al., 2001) .

FEORIE T H B OREE 19 FIRes — Mgk,
i P H AT AR . 3 Kairei HWHIX & N
BENT — SRR S AT B E .
T2 Hm A sk s AN B B AR T
TR T, SOCASIE S SR £33 )
mn A EATERON G T A IR B ZE A
Z AT S AR N b R e D A A
BRI R BRI AR A SR AR A
SNPRR, —FNTRPA R, A,
K/NFE 3~10 um 2 8], 2%k 5 pm, S
EFRLETE 3~10 %z fil, ZHh 5 %; Ji—
FKMWARZER, B, il T R/E 3~5
umo F LA VKT e g R B R
Kairei X T & A7 £ 25 44 (1) 35 — i B 2 A
163~260.5 C (n=44) , ZHEHLE 180~
200°CHN, P34 194°C o 34— A o R ¢
Y, MRS BN T 2 AL K S A
WIRAFEER RN . LI (244MPa) KL IE
(Zhang and Frantz, 1987) S {24 3R
WHJEh 183~283°C (n=44) , ¥y 217°C,
TR AR SIS (306~365 C) , &
B St T BT R SRR B g
TR L ATVE RN 2.6~8.5 wt.%, V1 6.0
wt.% (n=44) , JE#K (3.2 wt.%) [ 0.8~
2.7 1%, R R I A R B A

S8-P-37
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R RIRE S K R B2
& & TR T R A AT
4y B AR

R, st Wy, R, L
JE L JERRH

1[G R T 1R 5K o R S &
2 W BRSBTS T
*zhouhy@tongji.edu.cn

T PGB B 4 B DT IR TR 1k
BRI T AR (D AT
PHEFIRAE,  (2) ABEPRITER 3 HON
Bk, (3D AR AR A R IR S AT A A
XA IR R AR B ] T R
IRV 2B A B AL D B NI E SR E e L o
Logatchev #37 FI 57 G < 55 97 7k rh 4
WAL Z T 6 B UTRIRE dh IR Y,
K H R AN RAL B IFE it A P A B~ AN
I, AR s S e, R, A
A1 AR FABURR A 1y P A TR 3 I 0 XAk
Y, HIFESE SRAA KRR 2
IKGN SRR B T8, AR
EEDLVENE (e SN P a7/ 1D
PNV EY I Lo SR T/ P TN U] A P el =1
DIORII RG22 2

XPIEFT IR F 4 JEB TR il rh e ke i i
0718 55 R MG A AR ST S W T, TE A
LeJE BB AL oy A VG A nCyy-nCay, PR
BOERILCIR I E 40 & EA B s, RIS
H nCigr FEREIBERI . 40K HAE
oI R P S AR MR R > E AN
UG 105 1> S Ml 1> 22 AN el 0 R 017 1R )
FRAE, BB B ATAE Co0-Cagioo Croo /&=
e FEE ORI G TR s B ANV I iy 12 T A
BERRA BRRUE Crgaoo N T, S EA R
KRR S ) 37%, B s T IR
AT v BNV RN T J0T R RO AFDOS 25 s A0 A
st SO 2 AT e S AR AL AR ORI Cosner
Hl Cirorr, FORMR BRI Ji B 45 PR A8 4 B AH G
H is0Cs.0~ anteisoCis.o~ iS0C 7.0~ anteisoCyy.o
B SCHENR IR o
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IEAABEREANE I BR Y L/H LR AR5 328 K
T 1, W XA T A A TR
A, BEIRE N DTERAE R N . (2, ETFA
5 TOC Z [ 3 H — 5 R S A DG, B2
AT IE R ORI TOC 5
STFA Z AT 59 IE ARG HREAE, LUK
1) TOC & A AL = ) ETFA/TOC HUAE
RRAE, JUIRAE TOC S EEL. o EA
FRUKFRERAT AR 2 K R AT S5
W= kE S T, STFA KIS ERE, o
W FUX A] BEAF 7148 i ) B AL e I A= 4
FEIMITTER . AN, 7R E S S E A A
i1, TOC P AR =111 STFA [ 75 4]
AR, R DU H 41 A R IR I 7 o FE A
Pr/Ph>1, UCM 1ESiRECEE N I, #oR
FES A LR RESZ 2 T AR AR T

.
S8-P-38

EPR 9-100N L #% 1 2 ¥ [ 1k
WL EERLEMFL TR
2R AV A AE

oz e, R 23, w2l

177 EL SO AR M 510760

2[R DR A M ot B K TR S s = i 200092
3 PERREER MIIERAEHETUT 1M 510640
*hqyao@163.com

B B A U SIS IR () — MR R I
W, TEAHE R RG T, 5520t
AW . AR, A B A AL
0 G I A R BB A s A R 4%
HEEAER, (R I AT B BE 1) B A kA
TR A KA BE N B A5 o AR SR AR
KVERE 9—10°N L M 1 200 &1 44 L1 B T34
O A TE TE ) RE R TIT AT o R (.
AL 10 em) o RFFZ 0T — /MR
W, 3L 16 ASRFERL, 20 PRk iAo i
Y1, F T b AR R R AL RORIRG Lo 2 b
BRALZRFAL



BRI AT A R R (1D R 3R
20 B AE 0.70551 — 0.70761 2 [a] C #4 1H
0.70669) Bk, AL ZEA T 0.70258 i
JKEY 0.70916 28], UFSE T A4 B & PRI
KEHAKBATFY), X S5XHEE TAG &
. Grimsey #W3%. ODP 504B %ifL My
RPGEH IR (H AR Kuroko HUIRARALY)-Hi
FRERT IR MRS A —5G (2) 7Efik
T b, BRI 28 AR A B AR B R 1 G
Ry ULUILE BANE B A i R S R A
WKIRG RN, THEAREZ
ANPGRS A IR AR A IR AT
as B ANPGRS .

i b IC R g R (D BAE R
i L& EAE 1.7~5.9 ppm Z [1]281k, “FHIME
N 3.4 ppm, BHE/NT TAG B 475 1 F391E
4.8 ppm. ZEIL BB A ARl 2 J5 R FG 1o
R A LREE E4#MIE Eu 7
(R o 50 AR T HUAE 4.6~5.9 Z ]384k (2
{4 5.4) , LaN/YbN fHTE 7.2~16.5 Z [H]4F
e (BMEH 11.0) o ZHE TAG & R K=
S PRI A T e A AR ], (2
5 Pacmanus #GHI%IGIK 2 N EAE HIAEAE
BRI o X EEAS [ G R G il A B
e A3 A T DUR I, A U A 8 1L 43
B 5 TAG $ R G800 A7 B REE a0 A [
MY Pacmaus ¥ IIKHGE R 48 Mt Kuroko
IR AR RS A A LG o A A7 e )
JAN[F] - Humphris and Bach (2005) #& i} TAG
fifif7 B b —50% REE X FEZ5 CIf
OH #&- &z, 2o DL CIrivgs & o s
1 Pacmanus fifl 47 & & JEAZ L) REE Az
P57 3| REE 58 KAE R MEAL oy 455 (R 5
W1 FAL SOye PRIFRATTIA K JE A VR BiA 6
REE AT H Tl fElR TAG —#E, FEZ 3|2k
SVEHIIISE . (2) Gad i o MR+ brvik
2 5 BIRE AT B fs o B A 41 Bu 7
W, LREE 7#if HREE & 4EMFHF. X2
T % pH HGERAAS, #too
FEHES CrE s, JFHAEEEERTT,
T 2 A5 ) (1 R A I R 8 T
hn. #e4h, LREE 5 HREE ML, A6 A
JE I BEERE ST, LREE %445 H

HREE #5905 ke, X5l LREE 5
HREE K‘E/#E. % Bu i, R4 B Al
Ca®" Z M A MVCHL, {HZ Bu (18 k4%
AT Ca® (0B TR HHGR A Bu®”
5 ClUsmaas 4y, LABEA WA B DT,
RA VAR REE S8/, MiE Eu 74
FI LaN/YDN HILFAEIE K IR #

et T, R B R A 2R Ak
T S T AR IR AR S K TR A
1] o AR TR VA T 2R e AR IR AR IR
B, AR A R EAAR R, i
I, 052 30 KOG Bl S A 1 V5 B 5
U1 Von Damm %5 A {E EPR [X 35k F 1% [ 4 %% 5]
PR N ZEVH B i KA e A . AL,
XF =AM, T G AR AR A
Ak, TCEELER R R 22 AL 54 A
TN [ | P NS o e Wl o [ 7S I
TCHBTAAAR TS LY, ARz Fl
WIAEE, PEE ST, SR T
HE R AR R A R AR IR KRR
AR T R S K IR A L.
HAAIA A NS B REE BT L, AR
RINMH Z AAFAE A GG R B KAE
R WAL BIRC, B REE #9870
[AI, ffF 8 H REE 5 8 3 22 2GR A
LK IR A LBl s .

T L B R R
WEFE, TERCAn NN (1) F A &) Ak
FB R SR AT (2)
WA S K TR O R P R i R B A 1
SEMNTERNE, (3) RRBabaEL e 5
(), B A L O AR AT — B
LREE & %EMNIE Eu 59, 1M i 7GR AR
HEA 2 J5 A LRG> B X UH AT HREE & 52/
1 Eu 54 H%F

S8-P-39

R B g 4% 4 A
B3 g R SRR A B IR
RS

JASCRE %, BERRRE S, MR, ictpE R
#V 2, TREER!

153



1 R (DO
PARESE SI52E O S Tt a3 2 AW
*wenhuiy59@163.com

VE R PR H T A R A B AOKE
SR SR BRI PR B 2 b T 2L (1 A 5
R R E RS M AE R E bR, TR
DREARIRIER, 4 A T BLAT H R B 7
VRV R R o IR R A2 R PR ML R
YY) BRSO T B o KV RHE
S A P B ST S U AR Ry 7k A
T TR A K R AR . R X E S
HI ST SR R B E A, W5 5K
T8 R BB B2 DI 5 R 22 4 5l i, GPS 4
AR A AR RO e 17 P RN 2 A A
RPE o R ik BRI vk AR AT B T
e KA RN TS . 2 SR
PREFRFPR IR BRI RE ST T RF IR I
PR AN, AR SA L e 5. BRI
PR PRGN IR R, RRE G
VRS AL T AT . AR B R 5 V22 AT
EAER I T ET TN R

R Z S R BRAT PRI 53¢ X MR AF A
VE FRA AR A A S LSRR £ Ll
D, BRI RE, Kiisshiml, 47 KE
LR, OKETRAEAE TR . IX Ly

L8 W BB Bl X 5 AR TS 3K,

POBGE BN 5 0 A L LLSGRIZ G K D U1
Koo FEARFFENRPGAEHLX, KMBERIBLAL
W REAEE R B P20, 2 Rbifk
VIR0 551 G o L I DR A PR A AR AT
KE, IFR MRS H T OS50
DX b e 4 4 (1) 22 T B 5 SO B T o, AR
WBEF BN J5 AR S W AT B e T =S
s BE IR LB R A TRAR AR . RIS Bl
DR HURR BN, KR TR 3 2R
B RSk TR Bl RS TE o 4 SRV G
Ik AR AN C g R I DA I AW 3 X
RCH gevt, AL B s A
PR IMAEAE— R R . VER IS KR
e L R PRGOS B X R H i
I NI ST U8 W B AL R = 22 4
M E SR, AT B LA GRS 1 3
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ZNE, A, BRI R N 38 4
ST MR K BB ORI 183 370 ARG 0 3 A
I SRS &, AR PRy
SR 135w DA TR AR AT L R 2y
AR, T ATIIAN [ A LA I Pl
BN R, HEWT i R A DL P 3 X
LA R

S8-P-40

B VA T LB % A A R R
RO TE 5 5 RARER
FTSHE S, WA, BRI, it
S

1 R B 1 it B RS %, AR
510640;

2 rpEMUTORL A B BEEIETCET, dEat 1000375

3 AT BRA YN A mWTTERE, TR M
510240;

4 B E A R A AR, &t
11010

*hejx@gig.ac.cn

i S 7 o P I G A B KBl ad 2 vt
ABEB IR B A P i R, R AR L0
e 24 K RASE T e 5l 5 38 o A R K
AR R 9 2 U LA T T 1P AR R ik
MR o B A, 223 T MR T 22
JREE 138 B 1i) W Y] L T A T T 0 sl e A
SRR AT R o PRI iy T
BRI D Sty e RS oy B T P el e b e
e s PSR RS TR R L R
JERRAR ARG ZI IR EE . TR Wy A LA O
(RIS RAR S e CO, BEUR & (IE
FORSRIERARAEY CO, FRD Rz
FEL AR R A IE TG R
o SRy ik BRI AR R BESTR I,
2 DX I 3 A KR S R s, Y
T2 AR it b S ) B e SR R i
7, HAS PR A B A KRR TRR RS
TRy 220 A s AR A H VI G . HHTZIX



BRI R R R AR U UBIR
FLRAT T IRICREA =, H 245 TR A
T SRR EARTES), IR SRR AR
PRI SR ] THZIX RIR T COL 18 R S A
A B R IR, TR IR AR
B HAT o X oy Bl o3 JR I JRl AR N
WU EL T SRR AR CO, S B R K
R R 22 1k DA S 0 DX 70 B 5 00 J2 F JRg P
AL B2, VeIRIERRGLAR LA B 4%
PR TR COL I8 IR ARG S sl )15
LR DAL, AR VR SR A B AL R CO,
PR T A o TIE A S R e 5 42
DR 2R BRI, AT LA A ) 0 2R
HE Dl BRI B S R H R A SR A ke
S o

AR IR, VR R A AR
A T R A AR R T
FLPEH T 02 3R el 55 g SR A, ki 20
XA YRR RS B
PR B, MW R e IR K
F AL SRR AR B 5 R R
RAKPRNDITWIIE, 7T LU S5 MES
JLrigse 5INH:

(1) 5% R IV R B s i e
W s kMR F B L, N ERR
AR BP0 2R RS AR S 5

(2) Y R e U2 250 o w5
AR AR B O 0 B R S 00, A B
M ke, JURCH AL S B E SRR
PR 5l AR 2R e R DI AT OG5

(3) Ve RE T o B 2B R i B R
PEF RN E8GESD, iU e ks
MRS IT e T s S, JRRRft T
ARG s R E A A S,
Fee i USGE b A AR N, AR
B 3 BRIV RT S B R B R A R B U ——
MBI RRTKED

(4) VSRR T AT 22 77 (10 el e s
EREADOE M UL ERMIE RN KB 77,
1 HLRERAE T e AT e Yt Bty A e 3
MRV B AR TR a2 4, 3t
M2 T R AR I

(5) VA T AL T AR I
i LA R, Rl B IR A R AR K
TRk A B Bl P 2R SR I e, DRI, XMV SR AR
Wi (ke ) A IE Y B P ) s R i el AT
MU RGN KRR ” 2w %
Yo, W2 EE TR H AR

S8-P-41

WA (SWIR) &
By KX S5 %MET A
4y 9 BIF 5%

WG T, %, Ak’

1 [ GG S 55 — I EE U TR 0 A DR o
RS

2 R RR B M ER AL A BT

*jianglijing 0@163.com

WAk, MR Y 5 A=)
FHEAE AT — B2 8 TEHUER BRI AL
A A HAE AU ) SN 2 . H AR
RO IR HIE RS, 5 A28 1 PR 5
L, MAEMS SIS S, SPORDIE &
A 1 . KR EA S 7 i (SEM. TEM
) IR R TR T T 2 5 G AR
VI 2 AP 4E, (HH—HZ RENIMAEY
7 T IR o AN SO B R B R
(SWIR) HE NS 4™ 7k DX AR A 555 4 F 50 0)
%o KM 2008 4 12 H “KE—5 7 M
DY 15-20 Rt A5 2 X 380 Dy 3R A5 1 K B A
W VRS RE . VEEN 22 ANRESY (B KA
RO o3 AT T8, BB R
Py ERE R, HAr, Wil opealifh, 3k
13— Bk 724 Strain 20V17, 405 16S
rRNA /3% BLAST Ltxt, & 7#W 5
Rhodobacter azotoformans 4 5 =y 1 [F) P54,
H 95.67%. RGP KW E AR Strain
20V17 "] feJE T Rhodobacteraceae &}H 1) —
ANBE, A T YIS BRI,
TR, RESR TR, RIGRTIRIR N
30°C, V5 AN GO RS DU I 2% 1 A A
GranR . H TR 2 B 1) F A B P IE AR
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Fipe tbAh, RAIAITE 16S rRNA LG4
XL BB RE S AR AT T 2R
Mro I RE e BE SO, BEALPRE 111 )50
BEFINE, i ds R SRR SN
72%, WEZHEIEEFE . R
F WA AE %IR8 b Proteobacteria & 0 #ASHRE,

29 5 A v BE SCPE R 82.88% , Hrp
delta-protobacteria o 49.55%
gamma-proteobacteria o 16.22%
epsilon-protobacteria by 12.61%

alpha-proteobacteria 5 4.5%. K755
ANH B IR N5 7 A S e ) R R, AR
91%-98% [i) . IXLEFRIE P41 22K H 55
T HARI PR B AT TRR X, R
gitxx, WK ILEBRAM RIS 4G
T-RFLP 73 #r45 K& W], 4r BRIk Strain
20V17 AEIZFAEE ) R (<<0.1%) .
[, K XRD AT i s b AT i 4 ik
ST, ORI B A BRI, X T
PRI R R Iy B3R, 78 28°C I 10 A4
P RRTFE 4L, £ 60°C A 5 ML MRS E
o HETIEAE R RS BOAR N IX L8 5 4L 7 1)
AT A alifl

$8-P-42
RGBT A 5 & IR

.
TIA*

[+ SR B ST T, H R 266071
*hdmoj@163.com

ALLERT A 20 4l 60 ALK, i
FERFF AT I G Bl - 70 FEAR
BI—r i, 56 BB KA K E oA
MR F Ry N O S 1B A S Y L TE AT B V&
JE MR 1, REIE 1978 4E3E7E “Cyana” 5
7E 21° N AR R R IR AL,
4/ CRIHE T S AR

WA E IR B, 7 thifg )ik d ik
M7= A B Fe Rl I, LR o P — L by
FAH AR 2 S R AL I R B BE 2 T
IE, & E TR AU AR, R IR
75 E bty )2 S I8 Bk 7 Ak, 6 o 2
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W BRI BRI TR AR A
A7 FE KRR SRR LT RANME o

A SCHEIE T 1 0 FAE Bl A PR 1 11
Bly o)A SRR, 5 3 BN AR R AL )
(R 5 s 1EA BRI B AL IN HGRE
B SARAIN EAE =RER E
BURIFFURSCR s RS I R B R R B A
BERIEIRER . R “H N EY)
/&7 fiii .

$8-P-43
b = ) Ve i SRR A B AR
T AE B B

FREAE*, R, R

IR O A R, T, 510760 )
*gu01180@163.com

1 2 U1 B 2 BR VT 1 23 b i B R0 T AR
Ly, UIRUEEEER, 205 Tk Wiigfnigh
F 3 N R B RSB B, T T =
PRI RS SRy e XN EE )R R U Bk
B, WSHURE, KIEE, HIE SR,
W REBE, HAT ) A g ik AT 3 (R B4R AT
R PN I b 58 2 SR 1) 1 0 R T 7 %
Bl A A =R T IR

i 5 TR S 2 3 6 1) K 2R i JE A
ANGE—UTE R, T2 B 22 0 B [m B
M. TR RO ZRA R, A WIS
TR AT 415 Ty = AN AH: R
TR R AA, R IR T S AR S T e T
o WEIm AR ERIOh A, 594k
Wi, BT — 2 lL RS, A AL S A
HE, EARSNE: IR RE F I AR
A A — S5 PRI SR, JESEELF,  LAAPAT R
BRI 32, A T2 R E s T
AT SR T — m i, PRI R, Sk
PERR S, NEBLASPAT — BRSO S5 o 2,
LAY, 2N A TR N

TR, RIS AR KA YK
W HABUNNR R 16 H =) MR AN
R I T KRB KA YL IEHE —BSR,



HAET SRR A BB 0 A AN ST I
B FRITRA , BSR R AT IR U, 13
PRI, BSR FERE Tk
A K5 B R G A AR, TE S KA 3
FHilT e ARIE BRI L AT R S R
ANFLREFEADGS Tt bk B Uik b
BRI, (£ RWAHS A28
ROV, B AR T BL (B BSR 48D
KERSE, HURERILS—EE, £aE
AL 25 AF 1 RIAT TR BOK &40 o

S8-P-44

EREEAIGE A s
BT ILAR 5 K64 R R
DRSS e, R, BRLLEE', A

LT NG R T A )
2 MRS (B0
*zhchenfang66@21cn.com

XFT MR E b TR 2RI 10 ke
Vi S o e T /K A5 0 R K 5 R R A
F] BT 3R M1 — R A T i LR R FLAE
DU AT LU 25 0% DURR2E ST 9T
B EBR T R T IK AW R TR & F . FF
i AT I H W SRR . RS E
AT A% RLEE 23 b RS A5 A
BRI E A LB E « DIRR A X 5
LRATI Y b IR E (FLBRER, %
FED W Ry iR A A A A 250K A
FLHUB AR R AT Z RN AMS14C MI4ESE . S
T T R G i 3 X ot LR R
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Distributed network of
environmental monitoring in
the South China Sea and its
technical outline

Dongxiao Wang*, Rongyu Chen, Weiwen
Wang, Huabin Mao

Key Laboratory of Tropical Marine Environmental
Dynamics, South China Sea Institute of Oceanology,
Chinese Academic of Sciences, Guangzhou 510301

*dxwang(@scsio.ac.cn

From observation to prediction in the 21
century is the main theme of the 2010 Ocean
Science Meeting. Since 2006, the Northern
South China Sea Open Cruise (NSCSOC) was
set up firstly by the South China Sea Institute
of Oceanology, Chinese Academic of Science
of multiple

to assemble the advantage

institutes’  collaboration,  strengthen the
accumulation of long-term in situ data over the
repeated transects at the research domain, and

promote the long-term observed research of
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marine  environment changes and its
ecological effect of the Northern South China
Sea (NSCS) dynamic processes. For example,
the vertical fine structure with the salinity front
of Pear River plume is derived by a
newly-developed towed method, i.e. moving
vessel profiler (MVP). From these cruises, we
survey the spatial distribution of marine
Atmospheric Boundary Layer (ABL) in the
NSCS by four times per day GPS soundings.
The observations also indicate some typical
physical processes in the NSCS, such as the
characteristics of water mass, the structure of
seasonal thermocline, the formation of the
barrier layer, are largely influenced by some
other physical phenomena, some of them
include the mass exchange between the
northwestern Pacific and SCS by Luzon Strait
(by the integrated subsurface moorings), the
topography wind around the basin (by in situ,
ship-borne Automatic Weather Station, and
remote sensing tools), Pearl River discharge
and precipitation. In addition, the local array
consisted of marine meteorological mooring,
subsurface mooring and island monitoring was
developed in the northwestern SCS since 2008.
In general, the distributed network of
environmental monitoring in the South China
Sea open up a new situation to shared

oceanographic observation in this domain.
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Acoustic velocity
measurements during methane
hydrate formation in the
sediment

Fengguang Li*, Qin Zhang, Guangjin Chen,
Changyu Sun, Xuqiang Guo, Xiaoxiang Liu

The Faculty of Chemical Science and Engineering,
China University of Petroleum, Beijing 102249
*sdlfg@163.com

Natural gas hydrate is regarded as a
potential energy resource in future for its
enormous amounts of methane gas trapped in
and under hydrates formed naturally in the
sediments on continental margins and beneath
shallow seas. There are experts that suggest
that global hydrate store twice the carbon
found in the fossil fuel reserves. The study of
properties of hydrate-bearing sediment is a hot
top recently for its huge energy value. The
accurate estimate of the natural gas hydrate
reserves is a rough approximation because
estimating hydrate saturations in the natural
environment required for lack of accurate
seismic velocity data.

With the aim to further understand the
acoustic properties of pore-filling hydrate
sandy sediment, an experimental apparatus was
set up to measure the P-wave velocity (Vp) of
the sample containing gas hydrate, which was
formed laboratory from brine (aqueous solution
of 3.35wt% NacCl, 30% of pore volume) and
free methane gas in 40-60 mesh sandy
sediment and clay (10% of pore volume). Vp

was recorded online during hydrate synthesis.



The wvariation of Vp is extremely
remarkable with elapsed time and varies from
1295 m/s to 2496 m/s. We calculated the
hydrate concentration to be 13.5% and 24.7%
of the pore volume, respectively. The
compressional wave velocity increases with the
increase of hydrate concentration in the pore
space and achieves a constant value. The
amplitude of first wave signal has the same
trend with Vpin the preceding period. Then it
decreases apparently for the exist of free gas.
The distribution of gas hydrate has a great
effect on elastic properties based on whether
hydrate forms to be a load-bearing member of
the sediment skeleton or cements sediment

grains.
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