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Founded in 1995, the Laboratory of Marine Environmental Science (MEL) was formally promoted
to a state key laboratory in March, 2005. MEL consists of 64 scientists and 96 technicians.

Itis dedicated to cutting-edge and interdisciplinary research related to global and regional
environmental changes. MEL’s focus is on marine biogeochemistry and its interactions with the
marine ecosystem.
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Message from the Director

Three weeks ago, while | was attending the 2019 AGU Fall Meeting
in San Francisco, USA, | also visited Silicon Valley in Palo Alto, San
Diego, and Los Angeles with some of my colleagues®. It was an eye
opening trip. !'-\mong others, what lmpressed me the most was the

an, one giant leap for
ollo Project, launched
ay, 50 years after

e planet The
grow to 10 billion by
ced 10 bllhon people?

0 é’cts" that need urgent resolutions in our time.

In order to solve these complex global problems, a “moonshot
culture” must be created. Former President of Google, Inc. Eric

*Special thanks to Nishan Degnarain, Greg Mitchell, and Yi Chao for their thoughtful

arrangements and helpful assistance for this visit to California, USA.

Schmidt and Tom Kalil, Deputy Director for Office of Science and
Technology Policy during the Obama Administration, wrote in an
article commemorating 50 years since the successful moon landing:
“By moonshot culture, we mean a future in which many more
individuals and organizations are involved in the identification and
pursuit of ambitious but achievable goals, in the same way that Bill
Gates wants to eradicate polio, Elon Musk wants to “die on Mars,
but not on impact”.

In view of this, | deeply believe that forward thinking is at the core of
this “moonshot culture”.

In 1946, Prof. Shifeng Tang founded the first Department of
Oceanography in China at Xiamen University (XMU). This was highly
insightful in China over 70 years ago, because the department
provided continuous support and momentum to the development
of marine science and technology in China. Fifteen years ago, the
creation of MEL opened up a new chapter of marine science at XMU.
Nowadays, MEL is a leader of marine science and technology at
XMU. As such, it should naturally play a leading role within XMU not
only in training professional talents but also in building up research
platforms and promoting ocean literacy across society. As we all
know, scientific observation is the cornerstone of addressing ocean
problems. Given this, we have been planning to strengthen marine
observation capabilities in the last 15 years. Nowadays, a number of
offshore, shore-based and space-based observation facilities have
been completed and put into use. We can expect with confidence,

ntext of developing China and the changing world.

e.eing all that MEL has achieved while standing at the starting point
of a new decade, we should perhaps think more about the future and
plan for tomorrow. The complex world is changing rapidly. Human
beings are facing many severe challenges. Will we be defeated by the
challenges or become tougher? It is also time for China’s science and
technology community to explore what will happen to the world we
live in. What solutions have we already created? What is the direction
of the technological revolution in upcoming decades? The university
is not only an ivory tower for cultivating talents but also a place to
structure future civilizations. So how can we frame future trends?

With this in mind, I sincerely wish all colleagues and MEL friends at
home and abroad a very Happy New Year. | very much look forward
to working together with you all to open a new chapter of “MEL’s
Decade of Marine Science and Technological Innovation”.

Minhan Dai
December 31, 2019
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The 4" Xiamen Symposium on Marine Environmental Sciences took

place in Xiamen, attracting 890 participants from 24 countries and 189
institutions making it one of the largest international conferences on

marine environmental science in Asia.
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Ajoint workshop between Xiamen

University and University of Delaware took place in
Xiamen to celebrate the 10™ anniversary of the Joint
Institute for Coastal Research and Management
(Joint-CRM). Participants had profound discussions
and explored new partnership opportunities for the
next decade.

HRYE P2 SE AR AR R (ES1) it '
IR M7 FHdE N 200841 -20184F 11 1240080 4>
EROTTAUGHE 2 A%,

According to Essential Science Indicators (ESI) based
on the Web of Science, Xiamen University ranked
among the top 1% highly cited institutions in the field
of Geoscience from January 2008 to November 2018.
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The international collaboration project “Marine
Biogeochemistry and Ecotoxicology’”” was renewed for
a third funding term (2019-2023) through the Program
of Introducing Talents of Discipline to Universities
(known as the “111” Program).
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Haipeng Liu, Dalin Shi and Rui Zhang received support
from the “National High-Level Talents Special Support
Plan” for Science and Technology Innovation Leaders.

© Hua Zhuang
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Xi Chen, Minhan Dai, Hongyue Dang,
Kunshan Gao and Nianzhi Jiao listed among
the “Most Cited Chinese Researchers in
2018” as published by Elsevier.
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Dalin Shi and Ya-wei Luo published in Nature
Communications. Their work reveals a reduced
nitrogenase efficiency dominates the response of the
globally important nitrogen fixer Trichodesmium to
ocean acidification.
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The first Chinese GEOTRACES section cruise,
GEOTRACES-CHINA GPo09 expedition, completed its
45 days voyage to the West Pacific Ocean, which will
reveal the distributions of dissolved and particulate
trace elements and their isotopes in this oligotrophic
ocean.
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MEL’s Strategic and Planning Workshop held in
Dongshan, planning for the next round of lab
development and evaluation.
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The second training cruise for undergraduate students
-"XMU at Sea" sailed to Malaysia for the first time and
held its R/V open days in Port Klang, Malaysia.
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The 6" International
Conference on Nitrification

and Related Processes was
held in Xiamen.
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The Taiwan Strait Marine Ecosystem Research and Observation Field Station, of
which Dongshan Swire Marine Station (D-SMART) is a major part, was endorsed as
one of the first field observation and research stations by the Ministry of Education
of China:

"o Lun Cai

JLH / September
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The first Global Ocean Oxygen Network (GO2NE) Summer
School was hosted by MEL.
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MEL co-sponsored the International
Conference on Asian Sedimentary
Continuum: Toward a Global Perspective.

© Shengyao Sun
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MEL hosted the 3™ Joint Workshop on National State Key Lab Public Management and Service, attracting 300 participants.
The workshop has become an important platform for communication among universities and institutes in China.

+—H / November
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The 70.8 Media Lab was jointly established by
XMU’s Faculty of Earth Science and Technology (for
which MEL provides the major manpower) and Sina
Xiamen, and strives towards partnering science

and communication. It is the first marine science
media lab co-sponsored by a top institution and
mainstream media outlet.

SEORMGR AL 5 B SR B 7
SARHEFERFIEGTH
Dalin Shi received the F
NSFC Science Fund for
Distinguished Young Scholars
Award.
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A Memorandum of Understanding between Xiamen
University and GEOMAR Helmholtz Centre for Ocean
Research Kiel was signed.

S5\ B PEREIT I R 26, 516500
Ve 2=
The 8™ Xiamen University Ocean Sciences Day

welcomed 6500 visitors.
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R AR, New Faculty
P&BESF L Dr. Nengwang Chen

A researcher dedicated to watershed-coastal environmental science and
sustainable development

#H 2 Professor
nwchen@xmu.edu.cn

BRAESTE L+ F 1998 R Dr. Nengwang Chen became a member of MEL in October

TR RS ) S S 2019. He': isa p'rofess?r of e'nvironmental'biogeochemistry.
B A SRR S He received his PhD in Environmental Science from
2006 FREMNAFIEHAE Xiamen University in 2006, then moved to Zhejiang

T F i, 2006-2008 F )T K University as a post-doc before he was employed by
2iE 45, 2012012 FEEFD Xiamen University as an associate professor in 2009. He
BB H ], 2016-2017 was promoted to professor in 2014. He has been a visiting
p— >

o RN scholar at University of Maryland, USA (2011-2012) and
H=SRBZRFIHEFE. i Utrecht University, the Netherlands (2016-2017).
F 2009 EFNERE[]KZE, 2019 5 10

BIETUIOA MEL, E¥aEEs#HXEIEA NS FHIY Dr. Chen seeks to understand how anthropogenic
MBIREESR L. BERE. EANBMLNE, tag  stressorsimpactthe coastal system.

N N [N - e s . He has broad research interests in nutrient
TS AERIRTR. R, £85F5ELIENYE . . )
biogeochemistry, environmental processes and

2T, REEIBLTIBMASFREMHILT HIR effects, environmental planning and management,

WESHN. RN SER. e AREE, HENT and environmental big data. By looking at the flow of

R B EESHIE LSS AR MR L1, nutrients, carbon, and oxygen at key points through the
system and by analyzing their role in major ecosystem
processes and controls, he is able to paint a much clearer
picture of just how our activities are threatening our
coastal environment.

= 7t 1# =+ Dr. Guang Gao
Focusing on the interaction of global ocean changes and macroalgae

BI##Z Associate Professor
guang.gao@xmu.edu.cn

B E LT 2019 F 8 BN MEL, fthTF 2012 FEERE - MRE , REEREZA
HRHRARFBORELHE, FRedmEhsAE 5k SAEINHRE
SRR EERR I, Fek Ll (BR1L. BRfL)
S5iERERRFR (BERK. <
RESRBIEFVNREFINIERRE, BREFE  HMEN)NAZREEATER. £K.
SERFESIRENERRHEZ —, AAREERCR  FENENAMRSIBEREN, URAREEREGHIR.
ERPEIEEFEMER. ERMEEFEmEE EEMNEE. EVRERES. MBI LTSS
PRERNERNAR. BN, KEEREN “TIRE  EXEFMRERIET R,
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Dr. Guang Gao first became interested in how changes

in the ocean impact macroalgae while working on his
doctorate program at Newcastle University, UK in

2012. Since then, he has published over 30 papers in many

peer-reviewed journals and has been sited over 600

1Z#F 181 Dr. Jinyu Yang

times. His investigation of how the combined stressors
of ocean acidification, increasing sea temperatures,

and eutrophication affect the development of algae
associated with green tides was published in Marine
Pollution Bulletin (2017) and was the first examination of
this question. This has attracted attention both at home

and abroad to his work.

A new MELer in marine particle dynamics and nitrogen cycle

BHIE#IZ Assistant Professor
jyyang@xmu.edu.cn

HFELTTF 2019 F£ 5 SN8E MEL, NEFEEARBN
BIBEER, T 2015 FREJRFIMER FHELF L,
RRERAE], BIEARMFAERAT “hR” HREH
FHRLE, 2015-2016 F, {tITEE MEL BIIRIAR 53, 2016 £F-47),
REFHHE2MAR, AIEFHEBRNIHAFHETELRES
5.

R FE LR NBEN BRERURTRRIEANE
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Dr. Jinyu Yang joined in Xiamen University since May
2019. Dr. Yang earned his PhD in Environmental Science at
Xiamen University in 2015. During his graduate studies, he

stayed at the Academia Sinica (Taipei) for two years as a

visiting student. Afterwards,

he was an assistant research
scientist at MEL and after receiving
a postdoc fellowship from Korea in early 2016, he
moved to Pohang University of Science and Technology
(POSTECH).

Dr. Jinyu Yang’s research interests are the responses and
variations in marine particle dynamics and the marine
nitrogen cycle under anthropogenic and climate change
forcing using stable isotope tools. His research focuses
specifically on elemental transfer and transformation
among difference nitrogen species in the atmosphere
and ocean, as well as coupling of biogenic elements in

particles and their controlling mechanisms.
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&% Dr.Zhouling Zhang
B BIEMR R
Assistant Research Scientist
zhlzhang@xmu.edu.cn

Wl

EFEEER, RERMRMIKNET
Research Interests:

Ocean silicon cycle; Stable isotope
geochemistry

A MELCEIIANF, NIRL
fEXR¥F, BRIRZD| MEL 2
—MNBda. I EEeIFE.
BRI F S

5K¥F3F Dr. Weiwei Zhang
B BIARR
Associate Research Scientist

wwzhangxmu@xmu.edu.cn

7

EREERD, KPRES&SFH
¥, REEEE

Research Interests:

Ocean modeling, large to mesoscale
ocean dynamics, and climate change

{#+F5, Postdoctoral Fellows

5K#f7 Dr. Kan Zhang
B+ BEERRR
Postdoctoral Fellow
zhangkan@xmu.edu.cn

RAmE:
BFRNSRETRBREYIHIK
SEIR

Research Interests:
Biogeochemistry of marine
particulate trace metals

XIZ2R/A Dr. Jiangsi Liu
B+ HEEMRR
Postdoctoral Fellow
jiangsiliu@163.com

R :
EFEYHIR B SR H MR
CEsikd

Research Interests:

Changes in biogeochemical cycles
and redox conditions of the ancient
ocean

=i
1]

IBZYZ Dr. Ehui Tan

Bt BB R R
Assistant Research Scientist
ehuitan@stu.xmu.edu.cn

7 m:
MAREURTERMATEM—A
O—-EFEFESRETRYTR
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Research Interests:

Nitrogen cycle in sediments;
application of N isotopes in
understanding the sedimentary
nitrogen transformation in wetland-
estuary-coastal ocean ecosystems

F & Dr.Long Wang
Bt FLEmRA

Postdoctoral Fellow

kodragon@me.com

RRAM:
EEREES, REEYBMEY
£5

Research Interests:
Marine viral ecology, microbial
ecology in deep biosphere
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Z/\Jr. Dr. Xiaolong Yu
Bt BEMRR
Postdoctoral Fellow
xlyu@xmu.edu.cn

R

BFNTE, AL RRE

Research Interests:

Ocean optics and radiative transfer model

FEAR. TERARSHENIE, ~ Technical and Administrative Staffs

A MELE]— R, ZBk%
B ABPENERN. £XE

’ HN&—X, #F2A4%H
£ Lun Cai PRBIPLEEEEE
FAKRELRWB ZARKEIR K,
Secretary

cailun@xmu.edu.cn

FAZGL Zhiyuan Hu
5 BhIE
Research Assistant
350039684@qqg.com

BiEniE

Research Assistant
381532333@qq.com

HAN 3 OCG RN,

JE%ER Yanmin Wang
PR BhIE
Research Assistant
173434998(@qqg.com

EENES.

&L Zhixiong Huang

EANETEX— DT E#H
=1MA
By F4 AR B3 TAF, PAAIRD
A LA R B AR
PLERB kN &, B Z3
MEEZEIRERE, AX
2, ARPIIBDEAFAE

JFEEH Zhanghan Deng
R BNIE
Research Assistant
740319714@qq.com

F71FE Xuwen Fang
R BhIE
Research Assistant
1244131702@qqg.com

Jv38%E Changjun Long
PR BhIE
Research Assistant
1414711221(@qqg.com

IRFRIZ Xinting Rao
Bt EniE
Research Assistant
raoxt@xmu.edu.cn

THEE Xiangyi Wang
HRENIE
Research Assistant
414580603@qg.com

I Xinna Wu
R BniE
Research Assistant
1243043180@qqg.com

1"
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M=% Baofang Ye wty, LB TH&k—M F%t ChenYu sk D101 Beibei Zhang
MRBTHEZR MEL 7ERAS  F8 ERED, KA, B FR3BnIE HFBhiE
Secretary Research Assistant Research Assistant
yegiroy@xmu.edu.cn yuchen _1007@163.com 767431429@qqg.com

AAIHR. SHXEIEI, Recognition, Promotion and Awards

o HIEE. FARE. KER R EARKNERIL 70 BE" £3%
e Huasheng Hong, Nianzhi Jiao and Yao Zhang were awarded the medals in commemoration of
the 70" anniversary of the PRC

o EAMREFANEFTERFESE R

e Dalin Shireceived the National Science Fund for Distinguished Young Scholars Award

o XBEENE “FANR)” RHREIFATFEATS
e Haipeng Liu received the Science and Technology Innovation Leader Award via “National High-Level Talents Special
Support Plan”

o EAMNE “FAWR” RUREIFATFEATS
e Dalin Shireceived the Science and Technology Innovation Leader Award via “National High-Level Talents Special
Support Plan”

o KPALE “DBAIR” BHROIFAEAT
* Rui Zhang received the Science and Technology Innovation Leader Award via “National High-Level Talents Special
Support Plan”

« Dol TEZEFNENIRFHR

e Jian Ma and Guizhi Wang were promoted to full Professors
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The first GEOTRACES-
GP09 expedltlon

PURP PR 2R A AR
Woeh BARRHAL, VIR RS
K HH B 2 A i B T B SR
HILEER, EFENIKHETE, K
AR TR Hoaly o 2K B R
FTX X PR E RS &

B2 Hb BHAS T REZO
W A Yt ER A 2 i R S
RHPRERMIRNINIA,

2019 4E 4-6 H, "i[E] GEOTRACES (JE 3
[E)07 A Y ER AL 220838 ) R AV RFE
e AR TR SE . MLR A 45 K, RS8R
16 Nl BV AE S5 @%ulm@ﬁ 258
K 2 ANE L, Lng%ﬂ Z2FE. £
AR RAE R A, ARBL 7 BRI VA
B, EBE A A AIE M CTD SRk, JREIT

ZIEH CTD ROK KA K I8 R GERAE . KA
e EESR L IFIHER I . SRR URAE L T
ST o Forp, JRETT RS CTD SRKAEHHE T R
IEAF R LT o AR SR RO T
PHARS RN DR it e = AR A7 31 25 S5 AL A
B, DNZHEHEAE AT )] BRIEER B CO, ML JIm)
W AR LA

SR AN B AT U A 1
e ERSER, M 36 ZREEBAGIRE
S SN 10 BT ERRHIF AL, 4
PR TRS ., PEERE RS
| RIS RS RT . b
Y UK, RSB, KR
R~ F#EE) GEOMAR, H A HE
BN TSP
[EON T

. ©Yaojin Chen

GEOTRACES & 21 20 i i (. 1IFE1E
FreE it pE bR o), B ENTT 2R =T

INA sectlonal cruise:

|

© Na Qian

Z NN RA Y ER AL AR W24k 4D 70 45
X GEOSECS ( HBER Y2l 32 i 72 o3 ) A1l 90 44K
WOCE ({HFURPEIRR S ) AN tHl 2 a,
FElBr EATA X — TR, AR 2 A R
AW R AL TR IR AL, B BT A S

S HEEKIRET 5 2 ER SRR . X —E PR
%ﬁ%%ﬁﬂﬁnﬁﬂmm%}%mhﬁ%ﬁ%?ﬁ@
HANE O R SRR

GEOTRACES S [EIPRifFIEf 7725 D12 (SCOR) T 4F
i RERSEDH . #IRINZ T GEOTRACES 114
A, g s —fAfEZ i R B R AT
FrRERE S, Z 80TS0, fEd RN,
JCRORF T I P8R AT Z DL 2Rk, AT I7EHESD
GEOTRACES 7EHHEIIH T B 2 e R I E ] . “Fa R
SOEE N T 58 A H R e KO Er KO R R R 2
e IR SO A Y, AR ARORIB IR T R K H A
PR AE P ER (L 27T 70 o AR 7 26 R T S PR
Mo WERRABORBZ R RS G H, XS
Diy




The western North Pacific Ocean is known for its critical
role in ocean variability and global climate. However, it
remains extremely under-sampled for the distribution of
trace elements and their isotopes (TEIs). This region is
also considered one of the so-called “marine deserts”,
due to its lack of essential nutrient elements for life, such
as Feand N.

To have a clearer understanding of the area, the first
GEOTRACES-China cruise investigated the western North
Pacific along the GPog Section from April to June, 2019,
onboard R/V Tan Kah Kee. Thirty-six scientists from China
(Xiamen University, Second Institute of Oceanography,
Ocean University of China, Peking University, Shanghai
Jiao Tong University), Germany (GEOMAR), Japan
(Toyama University), USA (University of Maine) and
Canada (University of Western Ontario) participated in
this cruise. Two chief scientists, Yihua Cai and Kuanbo
Zhou, were both from MEL. During the 45 days at

GEOTRACES is an international program
initiated that was formally proposed in
early 2000's to study the global marine
biogeochemical cycles of TEls. Following
the GEOSECS and WOCE programs of the
early 1970's and 1990's, GEOTRACES has
operated for more than a decade, striving
to investigate the marine biogeochemical
cycle of TEls. For the development

of GEOTRACES in China, Minhan Dai,
participated in the planning of GEOTRACES
and was the first Chinese scientist in the
Scientific Steering Committee (SSC),
followed by Pinghe Cai of MEL. Over the
past six years, Liping Zhou from Peking
University has been a member of the SSC.
These scientists have contributed much
to the promotion and implementation

of GEOTRACES in China. The R/V Tan Kah

Kee and scientists in China plan to do more .. *
work with GEOTRACES and accelerate
progresses in the future.

sea, 16 stations
were have been
investigated with
multi-disciplinary,
platform, and

instrumental observations,
including LADCP, MVP, normal and
clean CTD rosettes, in situ pumps,
large volume incubation experiments, plankton trawling,
and aerosol sampling. This cruise obtained valuable TEls
data and will provide key clues to the paleo-proxies used
in paleoceanographic research, micronutrients elements
essential for life in the ocean, and anthropogenic
imprints of contaminants. This cruise will also reveal the
distributions of dissolved and particulate trace elements
and their isotopes of in this oligotrophic ocean, including
Fe, Cu, Ni, Al, Mn, Cd, in the full water column, which
helps further the understanding of the carbon fixation
there and its relationships to the global climate changes.

© Yihua Cai




o2

W58 CO, R R

Diagnosis of CO, dynamics and fluxes in global

coastal oceans

bt B S L S T N se i, X5 RE R AR
e, BEFRIKEIHRE MR EIATT 2 — N2
AH, Nt a—El G RS COo, IR (RIRAUR
% CO,) , T —eMEI (RS Co,) 7 iX—
R ABUSRE AL, WIS Co, A% RN+
BN FEFSCH PR A 2 A 2 Ab . BT 5 R
MFEIRE AP RE, BRI H RIS AR R A
SAGHHIE R G KIFF 18498 (Ocean-dominated
Margins, OceMar )FTif it 4= MR ( River-dominated
Ocean Margins, RiOMar ) , fifthit CO, JEITHE Jra S H oGt
YRR — AW IR (R AR S, Rl SRR
R .

TR e T T 2 BREEAD 08 R K CO, /7 I
(pCO,) M 25537 . KB pCO, Sl FERUSLFEMAEL /N,
P& B 2 AN 1 A F U RIBE 2 R B AR 1 T
pCO, &l IMARREERN, AKERRAFAEYNFE, 75
Pl e BRBE AL £ €O, 43 1Ml €O, AR R A 15 4
FONTEENIEH . A2, X e Rl RSN, 2 o 2

fifekir?

ST Y - KPE I “BhH — D4

TEAMLSHEZR o P 2R 2R G0 B S R E R iAe ki A PR oh
VRIS 758k, Sl — R it e Nih S E
TR RIS AYIEFRE, TARFTE TR Z R %"
A PE N S CO, JRIUME R & oLk 3/, MIPA
CO, T MRS, BIOMIR; AU, TIFEM
KSR €O, BIMIL. FR¥E LabHEZR, sy 1
YEE — AP ER AL AR S ST T s, BEIARNT T R
OceMar ( FERREFEIX . BTHARTERERIX ) AR RiOMar
( FARALEBEE LRI T /KX ) 1) €O, AR R, Tl
DZE5 R SMEHRARRT . A, IXFE R s ks B
Fofb i, anpiiamat Aa s NSNS 7R . A0
ik SEFRER N AEYIIEFERZ 15185 Redfield LEES

OceMar Fl1 RiOMar fii {f FAHE & AHE 28] i F i 2 5
BRI RE S TR SE S AR T, W
B (SNEEN . NSRRI ) , S

RIRIPK pCo, IBLZMMLE
M BT SR EA AL




CONTIMENTAL SHELF

OceMar-Caribbean Sea Basin |

RAFEEEDSENAR TR BPGERE CO, TR,
Diagnosis of CO, source/sink nature in OceMars and RiOMars.

Global coastal oceans as a whole represent an important
carbon sink but, due to high spatial-temporal variability,
a mechanistic conceptualization of the coastal carbon
cycle is still under development, hindering the modelling
and inclusion of coastal carbon in Earth System Models.
Although temperature is considered an important
control of sea surface pCO,, we show that the latitudinal
distribution of global coastal surface pCO, does not match
that of temperature, and its inter-seasonal changes are
substantially regulated by non-thermal factors such as
water mass mixing and net primary production. These

processes operate in both Ocean-dominated Margins

(OceMar) and River-dominated Ocean Margins (RiOMar),
with carbon and nutrients sourced from the open ocean
and land, respectively. These can be conceptualized by a
semi-analytical framework that assesses the consumption
of dissolved inorganic carbon relative to nutrients,
to determine how a coastal system is a CO, source or
sink. The framework also finds utility in accounting
for additional nutrients in organic forms and testing
hypotheses such as using Redfield stoichiometry, and
is therefore an essential step toward comprehensively
understanding and modelling the role of the coastal ocean

in the global carbon cycle.
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Biogeography of N, fixation influenced by the western
boundary current intrusion in the South China Sea

The N, fixation and primary production rates were
measured simultaneously using ®N, and *C incubation
assays in the northern South China Sea influenced by the
Kuroshio intrusion (KI) seasonally. The degree of KI (KI
index, range from o to 1) was assessed by applying an
isopycnal mixing model. The water column integrated

N, fixation and primary production for stations with KI
index larger than 0.5 were 463 + 260 pmol N-m™-day™
and 62 + 19 mmol C-m-day’, respectively, significantly
higher than those for stations with Kl index lower than
0.5 (50 £ 10 umol N-m™-day ™ and 28 + 10 mmol C-m™-day,
respectively). Trichodesmium was the dominant
diazotroph at stations with Kl index larger than 0.5, with

2 orders of magnitude higher nifH gene abundance than

that at stations with Kl index lower than 0.5. However,
the highest N2 fixation rates were found in waters with
moderate Kl index around 0.6, suggesting that frontal
zone mixing might stimulate N, fixation. Our results
demonstrated that diazotrophs (mainly Trichodesmium)
were tightly associated with the KI, which modulated the
biogeographic distribution of N, fixers. In summary, we
found the transportation of Trichodesmium by Kil, then,
we quantified the fraction of KI and N, fixation rates in
the northern South China Sea. The results suggested that
Kl generated a new biogeographic regime which could
significantly influence the carbon and nitrogen cycles far

away from the main stream.
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N, fixation influenced by the western boundary current intrusion in the South China Sea. JOURNAL OF GEOPHYSICAL
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Major processes shaping mangroves as inorganic nitrogen
sources or sinks: Insights from a multidisciplinary study

Mangrove wetlands support numerous ecosystem services including nutrient cycling and carbon sequestration and
storage (blue carbon). Mangrove sediments may serve as a nitrogen source or sink to the hydrosphere and atmosphere
at both regional and global scales. However, major mechanisms controlling the connection between the mangrove and
the adjacent tidal creek (nitrogen cycling in sediments and outfluxing) remain unclear. A multidisciplinary study based

on intensive investigation, incorporating detailed sediment profiling, multi-isotopes analysis, sediment incubation and
microbiological identification was conducted in the Yunxiao mangrove reserve and Zhangjiang Estuary in southeast
China. Here we show that mineralization and denitrification are major processes shaping mangroves as an ammonium
source and nitrate sink. Enrichment of ammonium in pore water (10-40 cm in depth) likely resulted from strong
ammonification with limited nitrification in the anaerobic sediments. Denitrification played a key role in nitrate removal
from pore waters while producing N,O and N,. Overall, there was a net export of dissolved inorganic nitrogen (DIN) from
mangroves toward the estuary in winter and spring but a net import to mangroves in summer and fall, mainly driven by
tidal pumping with seasonal variation of bio-uptake. These findings highlight the role of mangrove wetlands in regulating
nutrient status and carbon budget in coastal areas, providing theoretical values for wetland protection and management.

Tidal creek

Tidal-driven
Nitrogen
Export
N;O (Source)
lower &SN
NH,* (Source)
lowear &'SN
NOy [Sink)
higher §'*N

KX - EMI IR IREIBILLIMOTARY) - A REE TR SRS E,
A conceptual schematic of hydrobiogeochemical controls on nitrogen cycling, lateral transport, and greenhouse gases
outgassing in the mangrove-creek interfaces.
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Impact of human disturbance on the biogeochemical

silicon cycle in a coastal sea revealed by silicon
isotopes
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Biogeochemical silicon (Si) cycling in coastal systems is highly influenced by anthropogenic perturbations in recent
decades. Here, we present a systematic study on the distribution of stable Siisotopes of dissolved silicate (°°Si,g;) in a
highly eutrophic coastal system, the Baltic Sea. Besides the well-known processes, diatom production and dissolution
regulating &°Sips; values in the water column, we combined field data with a box model to examine the role of human
disturbances on Si cycling in the Baltic Sea. Results reveal that 1) damming led to increased &*°Siy; values in water but
had little impacts on their vertical distribution; 2) decrease in saltwater inflow due to enhanced thermal stratification
had negligible impacts on the §°Si,g, distribution. An atypical vertical distribution of §°Si, with higher values in deep
water (+1.57 to +1.95 %) relative to those in surface water (+1.24 to +1.68 %) was observed in the central basin. Model
results suggest the role of enhanced biogenic silica deposition and subsequently regenerated DSi flux from sediments.
Specifically, eutrophication enhances diatom production, resulting in elevated exports of highly fractionated biogenic
silica to deep water and sediments. In situ sedimentary geochemical processes, such as authigenic clay formation further
fractionate Siisotopes and increase porewater &°°Si,; values, which then leads to porewater DSi flux carrying higher
8%°Si,s; compositions into deep water. Our findings provide new quantitative information on how the isotope-based Si

cycle responds to human perturbations in coastal seas and shed lights on shifts of Si export to open ocean.

BB IRE) FaRIIBIEERI N EREL

Strong internal recycling of Si driven by eutrophication.
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enthic Fe fluxes,
Jhic ed ove orders of magnitude, from

<10 pmol m™ d" up to ~100 mmol m™* d". Nonetheless,
we have identified a prominent trend in China coastal
seas showing that benthic Fe fluxes tended to decline
exponentially with bottom depth. This trend is probably
a result of kinetic energy and chemically bound energy
gradients that culminate in the coastal seas. In the
meantime, large benthic Fe fluxes were more frequently
observed within a narrow redox window of 100-150

uM dissolved oxygen (DO) in the bottom water. This
observation contradicts an early assumption that iron
release from continental margin sediments increases
with decreasing DO concentration in the bottom water.
It possibly reflects a compromise of oxygen-demanded
irrigation that acts to enhance Fe release from bottom
sediments, and re-oxidation of dissolved Fe(ll) that
results in more efficient Fe retention near the sediment-
water interface. Notably, benthic fluxes of Fe based on
224Ra/228Th disequilibria were an order of magnitude
larger than those derived from the porewater
concentration gradient method. Moreover, the isotopic
estimates were >30 times higher than the historical
measurements based on the traditional incubation
method (i.e., the benthic chamber method) in other
coastal seas. However, our estimates of benthic Fe flux
were in general agreement with the reported flux value
based on a new two-dimensional imaging technique.

budget — Coastal sediments

10000

1000

Benthic Molecular Ra/Th
chamber diffusion method
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The Microbial Carbon Pump Concept and relative adaptions
included in the IPCC Special Report on the Ocean and
Cryosphere in a Changing Climate

On September 25 2019, the Intergovernmental Panel on Climate Change (IPCC) published its Special
Report on the Ocean and Cryosphere in a Changing Climate (SROCC), which is the first Special Report
about the ocean. The SROCC highlights the importance of ocean and cryosphere for climate change and
proposes countermeasures for mitigation and adaptation based on the current knowledge and recent
research progresses, including the concept of microbial carbon pump (MCP) proposed by Nianzhi Jiao.
The MCP produces refractory dissolved organic carbon with long residence time in the ocean, maintaining
a huge carbon reservoir that is equivalent in amount to the total inventory of atmospheric CO,, and thus

of significance in regulation of climate changes.

Based on the MCP principle, a land-sea integrated eco-engineering scheme is proposed, i.e., increasing
carbon sequestration in the coastal waters by reducing fertilization on the land, which also has multiple
co-benefits of mitigation of eutrophication, algal blooms, hypoxia and ocean acidification. The SROCC
also gives an example of MCP based eco-engineering adaptation solution for seaweed aquaculture, i.e.,
artificial upwelling powered by green energy (solar, wind, wave or tidal energy) which can moderate
the amount of deep water upwelled to the euphotic zone to just meet the demands of nutrients by the
seaweed for photosynthesis, while avoiding the acidification and hypoxia that often occur in natural
environments. The artificial upwelling based eco-engineering also gradually release the ‘bomb’ of rich

nutrients and hypoxia in the bottom water, which could otherwise breakout following storms.

The MCP concept has also been illustrated in the Glossary. Further details can be found at: https://www.

ipcc.ch/srocc/.
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Active and diverse viruses persist in the deep sub-seafloor
sediments over thousands of years
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REBEMERSTSEZHE (A) KEEMARNBREMAL (B) -
Transmission electron micrographs showing the morphologies of virus-like particles (A)
and infected cells (B) in the deep sediments of the Baltic Sea.

Viruses are ubiquitous and cause significant mortality in marine
bacterial and archaeal communities. Little is known about the role

of viruses in the sub-seafloor biosphere, which hosts a large fraction
of all microbes on Earth. We quantified and characterized viruses in
sediments from the Baltic Sea. The results show that the Baltic Sea
sub-seafloor biosphere harbors highly abundant viruses with densities
up to 1.8 x 10" viruses cm?. High potential viral production down

to 37 meters below seafloor in ca. 6000-years-old sediments and
infected prokaryotic cells visible by transmission electron microscopy
demonstrate active viral infection. Morphological and molecular data

Reference: indicate that the highly diverse community of viruses includes both
Cai, Lanlan; Jorgensen, Bo B.; Suttle,
Curtis A.; He, Maoqiu; Cragg, Barry A,;
Jiao, Nianzhi”; Zhang, Rui”". Active and
diverse viruses persist in the deep sub-

allochthonous input from the overlying seawater and autochthonous
production. The detection of cyanophagelike sequences showed
that viruses of phototrophic hosts may persist in marine sediments
seafloor sediments over thousands of for thousands of years. Our results imply that viruses influence
years. ISME JOURNAL, 2019, 13, 7:1857- sub-seafloor microbial community dynamics and thereby affect

1864. biogeochemical processes in the sub-seafloor biosphere.
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Biogeographic drivers of diazotrophs in the western
Pacific Ocean
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The global budget of marine nitrogen (N) is not balanced, with N removal largely exceeding N fixation. One of the
major causes of this imbalance is our inadequate understanding of the diversity and distribution of marine N, fixers
(diazotrophs) as well as their contribution to N, fixation. Here, we performed a large-scale cross-system study spanning
the South China Sea, Luzon Strait, Philippine Sea, and western tropical Pacific Ocean to compare the biogeography of
seven major diazotrophic groups and N, fixation rates in these ecosystems. Distinct spatial niche differentiation was
observed. Trichodesmium was dominant in the South China Sea and western equatorial Pacific, whereas the unicellular
cyanobacterium UCYN-B dominated in the Philippine Sea. Furthermore, contrasting diel patterns of Trichodesmium

nifH genes and UCYN-B nifH gene transcript activity were observed. The heterotrophic diazotroph Gamma A phylotype
was widespread throughout the western Pacific Ocean and occupied an ecological niche that overlapped with that of
UCYN-B. Moreover, Gamma A (or other possible unknown/undetected diazotrophs) rather than Trichodesmium and
UCYN-B may have been responsible for the high N, fixation rates in some samples. Regional biogeochemistry analyses
revealed crosssystem variations in N,-fixing community composition and activity constrained by sea surface temperature,
aerosol optical thickness, current velocity, mixed-layer depth, and chlorophyll a concentration. These factors except

for temperature essentially control/reflected iron supply/bioavailability and thus drive diazotroph biogeography. This

study highlights biogeographical controls on marine N, fixers and increases our understanding of global diazotroph
biogeography.

Reference:

Chen, Mingming; Lu, Yangyang; Jiao, Nianzhi; Tian, Jiwei; Kao, Shuh-Ji; Zhang Yao'. Biogeographic drivers of
diazotrophs in the western Pacific Ocean. LIMNOLOGY AND OCEANOGRAPHY. 2019 (64): 1403-1421.
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Reduced nitrogenase efficiency dominates response of the
globally important nitrogen fixer Trichodesmium to ocean
acidification

The response of the prominent marine dinitrogen (N,)-fixing cyanobacteria Trichodesmium to ocean acidification
(OA) is critical to understanding future oceanic biogeochemical cycles. Recent studies have reported conflicting
findings on the effect of OA on growth and N, fixation of Trichodesmium. Here, we quantitatively analyzed
experimental data on how Trichodesmium reallocated intracellular iron and energy among key cellular processes

in response to OA, and integrated the findings to construct an optimality-based cellular model. The model results
indicate that Trichodesmium growth rate decreases under OA primarily due to reduced nitrogenase efficiency. The
saved cellular energy from downregulation of the carbon dioxide (CO,)-concentrating mechanism under OA has very
little enhancement on Trichodesmium. The energy demand of anti-stress responses to OA has a moderate negative
effect. The cellular-level model runs in global OA environment projected by an Earth System Model under RCP 8.5,
a scenario if anthropogenic CO, emissions continue to rise. The results show that OA could reduce global N, fixation
potential of Trichodesmium by 27% in this century, with the largest decrease in iron-limiting regions particularly the

Southeast Subtropical Pacific.
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Change of Trichodesmium N2 fixation potential
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The projected relative change of Trichodesmium N, fixation potential from 1990's to 2090's.

Reference:

Luo, Ya-Wei'*; Shi, Dalin”; Kranz, Sven A.; Hopkinson, Brian M.; Hong, Haizheng; Shen, Rong; Zhang, Futing. Reduced
nitrogenase efficiency dominates response of the globally important nitrogen fixer Trichodesmium to ocean
acidification. NATURE COMMUNICATIONS, 2019.10,1521.
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Special topic in Frontiers: The responses of marine
microorganisms, communities and ecofunctions to environmental
gradients

From estuaries to marginal seas and open oceans, from tropical

warm pools to subtropical gyres and polar cryospheres, from sunlit
THE RESPONSES OF MARINE e . .
MICROORGANISMS, COMMUNITIES surface water to twilight zone and pitch-black abyssopelagic water,

AND ECOFUNCTIONSTO from water columns to sediments and deep subseafloor biospheres,

ENVIRONMENTAL GRADIENTS

marine ecosystems experience diverse environmental gradients. In
EDITED BY: Hongyue Dan, Martn G Kiot, Charls Lovell and Sefan M. Severt

EURES DI e sy addition to these large-scale gradients, small-scale, and micro-scale
gradients of various physicochemical factors are common in the ocean;
in particular, in marginal seas and coastal environments. The diverse
gradients of physicochemical parameters, nutrients, and chemicals
serving as electron donors and acceptors contribute to the creation of
habitat heterogeneity and novel locales along a gradient may create
unique niches for any given microorganism. The characterization of
how the abundance and spatial distribution of marine microorganisms,
the structure of microbial communities and their provided ecosystem

functions respond to the diverse environmental gradients is of

) , fundamental importance to our understanding of the microbial

a frontiers Research Topics

ecology and biogeochemistry of the oceans. With the progress of
marine molecular microbial ecology and “omics” techniques, certain environmental keystone microorganisms have been
discovered at some of these interfaces. Continuing advancement of experimental techniques and protocols, such as
those with high sampling frequency and sufficient replicates, long-term surveys, deep sequencing, systematic analyses

and modeling will eventually help to reveal the mysteries of the microbial world in aquatic systems.

Aiming to highlight some of the main findings, Hongyue Dang, together with Martin G. Klotz, Charles R. Lovell and
Stefan M. Sievert, organized a special session in the Frontiers Microbiology in February 2019, contributed by a total of 21
publications covering a wide variety of subjects spanning from microbial metabolic dynamics to biogeochemical cycling
of ¢, N, S, and Fe in micro-, small-, and geographic-scale marine gradients, including 1) Microbial ecoenergetic responses
to energy sources and dynamics, 2) Microbial community responses to natural and anthropogenic gradients and their

impacts on marine C, N, S and Fe cycling; 3) Regulation of microbial responses to environmental gradients and variations.

Reference:
Dang, Hongyue*; Klotz, Martin G.; Lovell, Charles R.; Sievert, Stefan M. The responses of marine microorganisms,
communities and ecofunctions to environmental gradients. FRONTIERS MEDIA. DOI: 10.3389/978-2-88945-807-3.
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Using periodic table of niches to explain and predict the
responses of phytoplankton communities to multiple

environmental changes
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Raw data of three niche dimensions for
creating a niche scheme relating nine
phytoplankton groups to environmental

There is a practical limit to how many
niches the niche scheme contains
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Predicting changes of phytoplankton communities in response

to global warming is one of the challenges of ecological

forecasting. One of the constraints is the paucity of general
principles applicable to community ecology. Based on a
synecological analysis of a decadal-scale database in the South
China Sea, we showed that variations of major phytoplankton
groups in this system can be explained by different adaptive
trade-offs to constraints imposed by realized niche-based
traits of temperature, irradiance, and nutrient concentrations.
We also created a periodic table of niches relating nine
phytoplankton groups to fifteen statistically refined realized
niches comprised of these three niche dimensions based on

a systematic niche classification scheme, which was useful

References:

Xiao, Wupeng; Wang, Lei; Laws, Edward; Xie, Yuyuan; Chen, Jixin; Liu, Xin; Chen, Bingzhang; Huang, Bangqin*. Realized
niches explain spatial gradients in seasonal abundance of phytoplankton groups in the South China Sea. PROGRESS IN
OCEANOGRAPHY. 2018. DOI: 10.1016/j.pocean.2018.03.008.

Xiao, Wupeng; Laws, Edward A.; Xie, Yuyuan; Wang, Leij; Liu, Xin™; Chen, Jixin; Chen, Bingzhang; Huang, Bangqin”*.
Responses of marine phytoplankton communities to environmental changes: New insights from a niche classification
scheme. WATER RESEARCH. 2019, 166. DOI: 10.1016/j.watres.2019.115070
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Quantitative proteomics reveals the key molecular events

occurring at different cell cycle phases of the in situ blooming
dinoflagellate cells
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The major biological processes and key cell cycle regulation proteins during the cell cycle progression of in situ
blooming cells of the dinoflagellate P. donghaiense.

Dinoflagellate blooms are the results of rapid cell proliferation governed by cell cycle, a highly-ordered series of events
that culminates in cell division. However, little is known about cell cycle progression of the in situ blooming cells. Here,
we compared proteomes of the in situ blooming cells of a dinoflagellate Prorocentrum donghaiense collected at different
cell cycle phases. The blooming P. donghaiense cells completed a cell cycle within 24 hrs with a high synchronization rate
of 82.7%. Proteins associated with photosynthesis, porphyrin and chlorophyll synthesis, carbon, nitrogen and amino acid
metabolisms exhibited high expressions at the G, phase; DNA replication and mismatch repair related proteins were
more abundant at the S phase; while protein synthesis and oxidative phosphorylation were highly enriched at the G,/

M phase. Cell cycle proteins presented similar periodic diel patterns to other eukaryotic cells, and higher expressions

of proliferating cell nuclear antigen and cyclin dependent kinase 2 at the S phase ensured the smooth S-G,/M transition.
Strikingly, four histones were first identified in P. donghaiense and highly expressed at the G,/M phase, indicating their
potential roles in regulating cell cycle. This study presents the first quantitative survey, to our knowledge, of proteome
changes at different cell cycle phases of the in situ blooming cells in natural environment and provides insights into cell
cycle regulation of the blooming dinoflagellate cells.

Reference:

Zhang, Hao’; Liu, Jiuling”; He, Yanbin, Xie, Zhangxian; Zhang, Shufei; Zhang, Yong; Lin, Lin; Liu, Siqi; Wang, Dazhi".
Quantitative proteomics reveals the key molecular events occurring at different cell cycle phases of the in situ blooming
dinoflagellate cells. SCIENCE OF THE TOTAL ENVIRONMENT, 2019, 676: 62-71.
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The molecular immunotoxic mechanism on marine fish
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Our previous study revealed that an antimicrobial peptide
hepcidin, can be significantly up-regulated either with LPS
challenge or upon exposure to Benzo[a]pyrene (BaP) in red sea
bream, but the molecular mechanism involved in whether the
transcriptional expression of hepcidin induced by LPS or BaP is
regulated through a similar signaling pathway is not yet known.
To elucidate the underlying molecular mechanism, the marine
model fish Oryzias melastigma was exposed to 1 ug/L BaP as well
as challenged with 5 ug of LPS per fish. Samples at 3 h post-LPS
challenge, and 2 d and 3 d post-BaP exposure were separately
collected for transcriptome analysis. Specific comparative
analyses of the immune-associated signal pathways NOD, TOLL,
NF-kB and JAK-STAT with LPS challenge or upon exposure to
BaP, indicated that most of the modulated genes in association
with the NOD, TOLL and NF-kB pathways were induced with LPS
challenge but only a few after exposure to BaP, suggesting that
BaP exposure was generally not associated with any of the three
signal pathways. Interestingly, further transcriptomic analysis
revealed that 5 of the 8 modulated genes associated with the
JAK-STAT pathway were down-regulated, while 2 inhibiting
genes were up-regulated after BaP exposure for 2 days whereas
LPS challenge resulted in only less than half modulated,
suggesting the possibility of down-regulation caused by BaP
exposure through JAK-STAT pathway. Further testing using an
EPC cell culture demonstrated that expression of the hepcidin1
gene was less involved in the known signal pathways, such as ¢/
EBP, BMP, and NF-kB, but instead mostly in association with the
JAK-STAT pathway upon BaP exposure.

Benzo[a]pyrene (BaP), a common environmental pollutant, can

modulate the immune-associated signal pathway NF-kB, which
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is one of the critical signal pathways involved in various immune
responses. BaP exposure usually generates reactive oxygen
species (ROS), but whether ROS are predominantly involved

in the modulation mechanism of the NF-kB pathway has not
been clearly understood. In this study, an in vivo examination
of Oryzias melastigma demonstrated that BaP exposure led to a
down-regulation of the NF-kB pathway and increased levels of
ROS. Conversely, in vitro results using the medaka liver cell line
DIT-29 and a widely applied H,0, method showed the opposite:
up-regulation of the NF-kB pathway. However, the down-
regulation of NF-kB upon BaP exposure in vitro was inhibited

by the addition of a ROS inhibitor, indicating ROS are involved
in the modulation of NF-kB. The discrepancy between in vivo
and in vitro results of ROS impacts on NF-kB activation might
be related to the concentration and persistence of ROS. Using a
modified luminol detection system, BaP was found to generate
sustained physiological concentrations of ROS for 24 h, while
an H,0, bolus generated ROS for less than 30 min. Furthermore,
a steady-state sub-micromolar H,0, system (H,O,ss) was
developed in parallel as a positive control of ROS, by which H,0,
could be maintained for 24 h. Comparative evaluation using H,0O,,
H,0,ss and BaP exposures on the medaka cell line with pGL4.32
demonstrated that the persistent physiological concentrations
of ROS generated upon BaP exposure or treatment with H,0,ss
inhibited the NF-kB pathway, but direct H,O, exposure had the
opposite effect. Moreover, a western-blot assay and EMSA
detection further confirmed the modulation of the NF-kB
pathway in DIT-29. Taken together, this study shows that BaP
exposure inhibits the NF-kB pathway by generating sustained
physiological concentrations of ROS.

In vitro BaP test In vitro HyO455 test

( Environ Pollut, 2019. )

Cui, Qian; Chen, Fang-Yi; Zhang, Min; Peng, Hui; Wang, Ke-
Jian" . Transcriptomic analysis revealing hepcidin expression in
Oryzias melastigma regulated through the JAK-STAT signaling
pathway upon exposure to BaP, AQUATIC TOXICOLOGY, 2019,
206: 134-141.

Cui, Qian; Chen, Fang-Yi; Chen, Hui-Yun; Peng, Hui; Wang, Ke-

Jian" . Benzo[a]pyrene (BaP) exposure generates persistent

reactive oxygen species (ROS) to inhibit the NF-kB pathway
in medaka (Oryzias melastigma), ENVIRONMENTAL POLLUTION,
2019, 251: 502-509.
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L patches in Lake Taihu on November 23, 2017.

FEET T T T (Top) Diurnal change of the area of floating algal

Blue dot and curve: area derived from AHI FAI;
red bar: area derived from GOCI AFAI; green bar:
area derived from MODIS. (Bottom) Distribution
of floating algae in Lake Taihu on November

23, 2017, with the FAI/AFAl images (left) and
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of the references to color in this figure legend,
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article.)

Himawari-8 (H8) is a geostationary meteorological satellite launched by JAXA (Japan Aerospace Exploration Agency)

and is now operated by JMA (Japan Meteorological Agency). It takes measurements at a temporal resolution of 10 min
for full disk view. Although designed as a meteorological satellite, the Advanced Himawari Imager (AHI) onboard H8 has
three visible (460, 510 and 640 nm), one near infrared (860 nm) and two shortwave infrared bands (1610 and 2257 nm)

to observe the Earth system. In this study, the Floating Algae Index (FAI) developed for ocean color satellites (Hu, 2009)
is adapted to process AHI data for the first time and applied for waters of Lake Taihu, China. For a total of 18 near-cloud-
free images, a correlation coefficient (r) of 0.92 was obtained between the algae area derived from AHI FAl and that from
the Moderate Resolution Imaging Spectroradiometer (MODIS) FAI, and the mean percentage difference is similar to 5% in
algae coverage. More concurrent images (n = 80) were collected for a comparison between AHI and Geostationary Ocean
Color Imager (GOCI), as GOCl is also a geostationary satellite, resulting in a correlation coefficient of 0.91 and percentage
deviation of similar to 8% in observed algae coverage. These results indicate that H8/AHI can obtain reliable observations
of floating algae at ultrahigh temporal resolutions (10 min). Especially, such ultrahigh-frequency measurements show
that part of Lake Taihu (e.g., Meiliang Bay) experienced more frequent events of floating algae (mostly > 60%) than that
observed by GOCI (generally < 40%). These results indicate that ultrahigh-frequency measurements are important not
only for efficient environmental monitoring but also for the scientific understanding of algae dynamics.

AHI GOCI Himawari-8/AHIF1GOCI %3 3! Bl E 20175

10 B KK ER TR EBENINE,

The frequency of water surface covered

by floating algae in October 2017, detected
from AHI and GOClI, respectively. It was
calculated by counting the times a pixel was
covered by floating algae in that month,
and then divided this number by the total
times of cloud-free observations at that
pixel in that month. The red arrow points
to Meiliang Bay, where AHI shows a higher
frequency of floating algae than GOCI. (For
interpretation of the references to colorin

— this figure legend, the reader is referred to

the web version of this article.)
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Estimating the transmittance of visible solar radiation in the upper
ocean using Secchi disk observations
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Penetration of visible solar radiation (VSR) drives heating and phytoplankton photosynthesis in the
upper water column; thus, it is always important to accurately describe the vertical distribution of
VSR in the oceans. Before the invention and application of modern optical-electronic instruments to
measure the vertical profiles of VSR, the transmittance of VSR from surface to deeper ocean (T,;)
was commonly estimated based on water types and subsequently incorporated in dynamic ocean
circulation models. However, the measurement of Secchi disk depth (Z,;,) has been carried out since
the 1860s and there are about a million of Z, data available for the global oceans. In this study, based
on radiative transfer and using numerically simulated data, the T, is modeled as a function of Z;. This
scheme was further evaluated using data from numerical simulations and from field measurements
where Z , spans a range of ~1-75 m. For waters from coastal to super blue oceanic gyres, the modeled
T,zagree with measured T, very well for T, greater than 1%. Better modeled T,; can improve general
ocean circulation models, which opens a door to better study the ocean-atmosphere systems in the
past decades to a century with the large volume of Z, data.
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Median and standard deviation of rt (quantifier of the agreement between in-situ data and modeled
value; rt = 1.0 means perfect agreement) values for the seven scales of T, for data from Hydrolight

simulations.
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ENSO-related global ocean heat content variations
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The ocean plays an important role in the energy
balance of the climate system. Over 90% of the energy
imbalance at the top of the atmosphere is stored in the ocean
as heat content, which warms the ocean and rises sea level. As
aresult, the global integrated ocean heat content is an important
metric for monitoring the climate change. The global ocean heat content
exhibits variations on interannual timescales, which shows a statistical link with
the internal variability of the climate system, such as El Nifio-Southern Oscillation (ENSO). One
well documented example this the heat loss of the global ocean after the 1997/1998 El Nifio event. Moreover,
recent studies have shown that the ocean heat content is redistributed vertically and meridionally at a global
scale during ENSO events. Most existing ENSO studies focus on the upper tropical ocean, whereas the

mechanisms that control the ENSO-related ocean heat content variations on the global scale remain unclear.

The mechanisms underlying the ENSO-related global ocean heat content variations are investigated here using
an ocean reanalysis. Specifically, we examine the heat budget of the global ocean for the 0-100 m and 100-

400 m layers and the tropical and extra-tropical bands. We find that the global ocean heat content exhibits a
cooling tendency during the peak and decaying phases of El Nifio, which is caused by the negative surface heat
flux anomaly in the tropics and partially compensated by that in higher latitudes. In the ocean interior, heat

is redistributed from 100-400 m and extra-tropics towards lower latitudes and depths during the developing
and peak phases of El Nifio, leading to an anomalous heat content build-up in the 0-100 m of the tropics. This
process exhibits a significant lagged correlation with the surface heat flux anomaly in the tropics, implying
that the latter is a lagged feedback to the former. Contributions from different types of the ocean circulation
to the ENSO-related heat transport anomalies are further quantified. The vertical heat transport in the tropics
and extra-tropics are dominated by the zonal and meridional overturning circulations, respectively, while the
meridional heat exchange between the tropics and extra-tropics is mainly controlled by the wind-driven Ekman
transport.

Importantly, this work demonstrates the impact of the internal heat redistribution on the global ocean heat
content during ENSO events. The analysis framework and quantitative results presented here could serve
as a benchmark for evaluating the global impact of ENSO in different models. The implication for the energy

balance of the climate system on interannual timescales is discussed.

Reference:

Lin, Peigen*; Pickart, Robert S.; Moore, G. W. K.; Spall, Michael A.; Hu, Jianyu. Characteristics and dynamics of
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A novel active sampler coupling osmotic pump and solid phase

extraction for in situ sampling of organic pollutants in surface water
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OP-SPE sampler OP-SPER 52

Active samplers for monitoring of trace contaminants in surface water are highly desirable, but their

use is often constrained by power supply. Here we proposed a novel solution by coupling an improved
osmotic pump (OP) with a solid-phase extraction (SPE) cartridge to construct a power-free active sampler
for collecting organic contaminants in water. We for the first time added ion-exchange resins into the OP
using reverse osmosis membrane and successfully constructed OPs with a smooth and constant flow. In
the OP-SPE sampler, water was continuously drawn through the SPE cartridge at a constant flow, and
time-weighted average concentration over the sampling course may be easily calculated from the amount
of target analytes retained on the SPE cartridge and water collected in the sampler. The OP-SPE samplers
were deployed in a river to detect herbicides, and the measured concentrations were largely in agreement
with the average of 11 daily spot samples. Given that a wide range of SPE cartridges are available for
different classes of organic contaminants, this approach is versatile and may find widespread applications
for in situ sampling of surface water under different conditions, including poorly accessible locations. Due
to the accurate time-weighted average concentrations and unnecessity for calibration of sampling rate,
OP-SPE samplers can be an excellent replacement for passive samplers. The constructed OPs can be used

in the development of other samplers and in situ analyzers of low power consumption.
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Lin, Kunde; Zhang, Ling; Li, Quanlong*; Lu, Bingyan; Yu, Yue; Pei, Junxian; Yuan, Dongxing; Gan, Jay.
ENVIRONMENTAL SCIENCE & TECHNOLOGY, 2019. 53(5):2579-2585.
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Development and application of an integrated Syringe-
pump-based Environmental-water Analyzer (iSEA) for
marine environmental monitoring
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pump-based Environmental-water Analyzer, iSEA ) , HJTFHIE . EBEWIA LabVIEW 4 S84, S#
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Schematic diagram of iSEA.



The estuarine-coastal areas are facing the ecological problems such as eutrophication, hypoxia,
acidification, etc. The comprehensive studies on these complicated processes are significantly
important. However, because of the limit of the current methods and techniques, there are
insufficient field data based on traditional routine analysis. In order to establish methods and
automatic instruments for field determination of several typical parameters in estuarine-coastal
areas, we developed a new automated system named as iSEA (integrated Syringe-pump-based
Environmental-water Analyzer). The compact and portable system consists a mini-syringe pump
equipped with a selection valve and laboratory-programmed software written by LabVIEW. Based
on spectrophotometric detection, the iSEA has been successfully applied in several occasions. 1) The
analyzer worked well in the transect of 420 km during 7 cruises for determination of ammonium. A
total of 716 analyses were performed automatically on board, demonstrating the capability of iSEA in
automated real-time mapping of ammonium distribution in a shipboard laboratory; 2) The analyzer
was combined with an on-line filtration system for underway analysis of nitrate and nitrite in saline
samples; 3) The analyzer was used to continuously monitor carbonate ion concentration variations in
a 2500 L coral reef tank for five days, and used for shipboard underway and vertical profile analysis
during a 13-day cruise. The successful applications in real samples demonstrated the robustness and

reliability of iSEA for autonomous environmental monitoring under harsh conditions.
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Li, Peicong; Deng, Yao; Shu, Huilin; Lin, Kunning; Chen, Nengwang; Jiang, Yiong; Chen, Jixin; Yuan,
Dongxing; Ma, Jian'. High-frequency underway analysis of ammonium in coastal waters using an
integrated syringe-pump-based environmental-water analyzer (iSEA), TALANTA, 2019, 195: 638-646.

Fang, Tengyue; Li, Peicong; Lin, Kunning; Chen, Nengwang; Jiang, Yiyong; Chen, Jixin; Yuan, Dongxing;
Ma, Jian". Simultaneous underway analysis of nitrate and nitrite in estuarine and coastal waters using
an automated integrated syringe-pump-based environmental-water analyzer, ANALYTICA CHIMICA
ACTA. 2019, 1076: 100-109.

Shangguan, Qipei; Shu, Huilin; Li, Peicong; Lin, Kunning; Byrne, Robert H.; Li, Quanlong; Yuan,
Dongxing; Ma, Jian". Automated spectrophotometric determination of carbonate ion concentration
in seawater using a portable syringe pump based analyzer, MARINE CHEMISTRY. 2019, 209: 120-127.
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Circulation pattern and volume transport in the northern South China Sea and
western Pacific Ocean under the modulation of complex topography near the

Luzon Strait

ERBARNFEEERMAR
NSFC Major Program, Jianyu Hu
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As a representative area in the context of “trench-island
arc-basin” system in the western Pacific, the Luzon Strait
and its adjacent area is rich of multi-scale dynamical
processes including the western boundary current,
mesoscale eddies, submesoscale processes, internal
waves, etc. Such processes, under the constraint of the
above topographic features, form the local circulation
patterns and exert a significant impact on the exchanges
of water mass and energy between the northern South
China Sea (SCS) and western Pacific. Based on in situ

and satellite observations and numerical simulations,
this project aims to systematically investigate (i) the
interactions between mesoscale eddies/Rossby waves
and the Kuroshio in the vicinity of the Luzon Strait,

(ii) influence of mesoscale eddies and topography on
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modulating the spatiotemporal characteristics of water
exchange near the Luzon Strait, and (iii) the respective
contributions of currents, mesoscale eddies and internal
waves to the cross-slope transport in the northern SCS.
Better knowledge of the above aspects will significantly
improve our understanding of the circulation patterns
and water exchange in the topographically regulated
Luzon Strait area. In addition, this project will innovate

in the marine observational technology by developing
satellite-tracked drifters towed with chains that collect
temperature and salinity data. Such type of drifters would
undoubtedly provide invaluable in situ measurements for
studies of water exchange in the Luzon Strait and cross-
slope transport in the northern SCS.
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Virus-driven organic carbon cycle in the deep biosphere

ERBEANFEEEAMARAUNERFFHE, K
NSFC Major Program, Rui Zhang
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The deep biosphere is one of the most important
ecosystems and reservoirs of organic carbon
on Earth, playing an important role in global
biogeochemical cycles. Viruses are the most
abundant biological entities and may be

a major top-down factor for unicellular

1. HBEREEYERS D FEFERESHIE

3. mER
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microorganism in the deep

biosphere. However, most
studies of viral ecology and
biogeochemistry were limited in water column and
surface sediment and few touched the deep biosphere.
This proposed project will conduct field and laboratory
studies to investigate viruses in deep biosphere including
their ecological characteristics and interactions with
microbial hosts, through cruises organized by the
International Ocean Discovery Program (IODP) in typical
deep biosphere environments. We will investigate

the effects of viral lysis on prokaryotes (abundance,
production, respiration, growth efficiency, diversity and
community structure, etc.) and therefore, ecological
significance of viruses in deep biosphere. Environmental
factors impacting host-virus interaction will be analyzed
on population and molecular levels. Regulation of host
metabolism by auxiliary metabolic genes (AMGs) and
prophages during viral infection will be studied as well.
The study will elucidate the role of viruses in the ecology
and organic carbon cycle of the deep biosphere, and
improve our understandings of microbial ecology and
biogeochemistry of the deep biosphere.
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The response and its biogeochemical impact of marine phytoplankton

to acidification in iron-limited oceanic regions

ERARNEEERFEEIE, LAM

The National Science Fund for Distinguished Young Scholars, Dalin Shi

AT F 5 R IR A AR PR A RS Ao T A P
SN R HAT VR S50, JRI = PN &2 P52 — B
SRR - e R S ISR TR, THRE 2R RE 2R
V& T AL 2 20 A MR A2 R T AR et
9e, B AEMPREA R SRR M 2R 52 R I AIRR (L 1
[FIVE RO SEM S AU, PR BRBR e D R
SR K FLR . R IHER A R TR A FA i 7 A L3

B2, AT R MR R ARG
SRR S AR LRI A AT,

This project focuses on the
coupled effect of ocean acidification
and iron limitation on marine phytoplankton. Using

multiple approaches

including laboratory
manipulation experiments, field observation

and incubation, and data integration and

prediction, the combined impact of acidification

and iron deficiency will be studied systematically, to
elucidate the response and its underlying mechanisms of
key phytoplankton groups and to understand the change
in phytoplankton community structure and related
biogeochemical processes of carbon and nitrogen.

The study will improve our understanding of key

marine biogeochemical processes and their regulation
mechanisms and potential impacts under ocean global
change.

SRR PATIN

A

MiHRE

A

MEBRRER

Y

A

MBI EN RS 72

Y

RIBLEBFAERM
M
£ £ DFEDFNSE

Y

ERPRMHIX B 2R R
\
ETF. £V FE iz

RIS SRR

55



56

FERAI B # 2 | Selected On-Going Projects

FRBIAS2IKTN

Marine nitrogen cycle and global change

EXRBARZESOFHATEE, 20182023, EME. BAM. KHE. FREL. S, XEF
NSFC Innovative Research Group, 2018-2023, Shuh-Ji Kao, Dalin Shi, Yao Zhang, Min Chen, Kunshan Gao and Zhiyu Liu
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By using isotopic techniques and combining field observations and laboratory experiments with mesoscale ecosystem
experiments, we made a breakthrough in 2019 on key nitrogen cycle processes including denitrification and nitrogen
fixation, and their environmental control mechanisms. The discoveries were published in Nature Climate Change, Nature
Communications, and Limnology and Oceanography. On one hand, the results broadened our understanding of control
factors and climatic effects of denitrification in marine environments. Temperature manipulation experiments in
sediments indicated that future warming will stimulate sediment denitrification at the expense of anammox, and result
in positive climate feedback. Denitrifiers may preferentially utilize fresher and labile autochthonous POC, emphasizing

the importance of both suspended particles and POC

components in regulating denitrification in turbid

A Results from literature Average of this study
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fixers at a large scale. Additionally, our results showed
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The results indicated that the nitrogen fixation marine The compilation of Q1o for denitrification, habitat temperatures

desert may be more sensitive to global change in the and Topt values for denitrification and anammox in subtropical,

future. temperate and polar sediments globally.
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Carbon fixation and export in oligotrophic ocean

ERBARNFZEEEAMBHARITL, 2019-2023, RN, K. LAM. HR. BEE

National Natural Science Foundation of China, 2019-2023, Minhan Dai, Jing Zhang, Dalin Shi, Shaoling Shang, Peng Xiu et al.
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Schematic of the North Pacific Subtropical Gyre (NPSG). NPSG is formed by four prevailing ocean currents: the North Pacific
Current to the north, the California Current to the east, the North Equatorial Current to the south, and the Kuroshio Current
to the west. The background color indicates the long-term (1997-2010) climatology surface chlorophyll (NASA/GSFC OBPG).
ALOHA represents the Hawaii Ocean Time-series station in the eastern NPSG.
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CARBON Fixation and Export in oligotrophic ocean
(Carbon-FE, pronounced as “Carbon Fei”)

The oligotrophic ocean occupies about 30% of the ocean surface and has been conventionally regarded as ocean deserts. It is
characterized by nutrient depletion in the surface waters and extremely low net biological production and hence, per unit area,
contributes little to carbon export from surface to deep waters. Emerging evidence, most notably based on ocean time-series
studies such as those at the Hawaiian Ocean Time-series station, has shown a wider than previously assumed dynamic range of
nutrient inputs and biological responses in this oceanic system. This project selects the North Pacific Subtropical Gyre (NPSG),
one of the world’s largest oligotrophic regimes, as the study site to examine carbon fixation and export, or the biological pump

in general, regulated by differently sourced nutrients including macronutrients (i.e., N, P, Si) and micronutrients (e.g., Fe).

The major objectives of this project are (1) to determine the distribution of macro- and micro-nutrients, fingerprint their sources
and estimate their fluxes into the NPSG, (2) to constrain the spatial-temporal variability of biological N, fixation and its limiting
factors in the NDL, (3) to quantify the carbon fixation and associated planktonic community structure, (4) to constrain the
export production from both the NDL and NRL, and (5) to simulate the biological pump and carbon sinks in the NPSG. This
project can substantially improve our understandings to fundamental biogeochemistry in these climatically and ecologically

important oligotrophic ocean systems.

In 2019, a pilot cruise of Carbon-FE was conducted from April 25 to June 13 in the western North Pacific (WNP). We have
obtained the spatial distributions of temperature, salinity, dissolved oxygen, nutrients and dissolved iron (DFe) in the wNP.
Underway measurements of DFe, ranging between 0.17 and 0.54 nmol L", showed a decreasing trend from northwest to
southeast of the wNP. Turbulent microstructure observations showed that the turbulent kinetic energy dissipation rate varied
within a range of 1.0x10™ to 1.0x10° W kg", which will be used to calculate the nutrient diffusive fluxes. Nutrient addition
experiments suggested that nitrogen (N) was the major limiting factor of phytoplankton growth in the wNP. Preliminary results
from sediment traps showed that sinking particles in the nutrient depleted layer (NDL) had lighter N isotopic compositions,
suggesting that N, fixation is the major source of N nutrient in the NDL. In contrast, the subsurface supply should be the

primary nutrient source to the nutrient replete layer, support the export production therein.

In addition, a three-dimensional physical-ecological coupling model has been developed to simulate N, fixation and

phytoplankton composition in the Pacific Ocean. In terms of remote sensing, the euphotic zone was redefined using a Z,,”",

which helps improve the accuracy of primary productivity estimation in the oligotrophic ocean.
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CHOICE-C II: Carbon cycle in South China Sea: budget,
controls & global implications

EREARFHZITL, 20152019, HENXF

National Key Scientific Research Project, MOST, 2015-2019, Minhan Dai et al.
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Diagnosis of CO, source/sink nature in OceMars and RiOMars.

Influenced by land-ocean-atmosphere interactions, coastal ocean carbon cycling is an important component of the Earth's
climate system. However, mechanistic understanding to the coastal ocean carbon cycle remains limited, leading to the
unanswered question of why some coastal systems are sources while others are sinks of atmospheric CO,.

Built upon the success of the five-year multiple-PI “973” project, entitled CHOICE-C | on “Carbon cycling in China Seas budget,
controls and ocean acidification”, CHOICE-C Il focuses on the northern South China Sea (SCS) shelf and the SCS basin. Through
in-depth data synthesis, multiple observation measures and process study, CHOICE-C Il made significant progress in improving
estimates of the air-sea CO, flux and its physico-biogeochemical controls and in better characterizing the biological pump in the
SCS and in other ocean margins.

1. CHOICE-C Il produced a comprehensive CO, dataset with highest temporal-spatial coverage, which is an important foundation
for regional climate science. We set a national standard of "Protocol of air-sea CO, flux monitoring and assessment ". In
addition, our comprehensive dataset of SCS carbonate system helps provide a baseline of ocean acidification in the SCS. The

South China Sea is increasingly becoming one of the most well-studied marginal seas in terms of coastal ocean carbon cycle.

2. CHOICE-C Il revealed a new framework of physical dynamics in the SCS, featuring a three-layered circulation structure. A
multi-scale carbonate system, nutrients and related biogeochemical cycles have been simulated using a well-validated three-

dimensional circulation-biogeochemistry coupled model.

3. Through CHOICE-Il, we have extended our diagnostic framework of coastal ocean carbon cycle from Ocean-Dominated
Margin (OceMar) to River-Dominated Margin (RiOMar). Based on CHOICE-C Il, we have also generated new hypotheses,
which include two-layered structure of the euphotic zone in the oligotrophic ocean and a new concept model of eddy
biogeochemistry showing transient export fluxes in responding to the eddy evolution.

On December 9, 2019, the project successfully passed the final review organized by the Ministry of Science and Technology.
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Marine carbon sequestration: Multiscale regulation and response to global change

ERERMALRITL “SREURNN T, 2016-2021, S=BREF

National Key Research and Development Program, 2016-2021, Bangqin Huang et al.
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The ocean is the largest carbon stock on Earth. It plays an
important role in the global carbon cycle and has significant
impact on the Earth's climate system. The Biological Pump (BP)
and Microbial Carbon Pump (MCP) are two of the most important
pathways for carbon sequestrations, the efficiency of which
determines carbon stock changes in the ocean and atmosphere.

This project focuses on "ocean carbon sequestration mechanisms
and pool changes under the influences of global change". Three
typical ecosystems (continental shelf, basin and coral reef)

in the northern South China Sea, with significant differences

in biological community structure and carbon pool changes,
were used as study sites. The project will be initiated from

the modern biogeochemical process, to demonstrate marine
ecosystem processes and mechanisms of carbon storage and its
response to ocean acidification at different levels (gene - protein
- individual - species - community - ecosystem). Combined with
the sedimentary carbon records of the past 2000 years and
high-resolution sea water temperature, pH and carbon records
available since the Industrial Revolution, we explore ocean
carbon pool changes in response to natural variability and human
activities, to clarify the regulatory mechanisms of the biological
pump and microbial carbon pump.

During the past three years, the spatial-temporal pattern and
variation mechanism of the phytoplankton community has

been revealed. How inhibition of nitrogen fixation and growth

in Trichodesmium by ocean acidification has been delineated in
depth, the variation process of sedimentary carbon burial and its
response mechanisms to climate change and human activities in
the northern shelf and basin of the South China Sea in the past
2000 years have been preliminarily described; the mechanism

of carbon storage regulation in the marine ecosystem and its
response to global change has been further elucidated. As of
December 2019, this project has organized 7 cruises, published
98 papers in Science, Nature Communications and other high-level
academic journals, and significantly improved talent cultivation
and team building, both indiviually and jointly with other
institutions and groups.
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Process and approaches of coastal ecosystem carbon sequestration (PACES)

ERERARITY “SXBURWI" T, 2016-2021, KEF

National Key Research and Development Program, 2016-2021, Yao Zhang et al.
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The oceanis the largest
carbon pool on Earth.

It serves as a buffer to
global climate change,
absorbing about 1/3 of
the CO, produced by
human activities. The
carbon sink captured by
the marine ecosystem is
called the "Blue Carbon
Sink" (hereinafter
referred to as "blue
carbon"), which is one
of the most important
mechanisms for the sea
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to store carbon. The initial form of blue carbon is visible as plant carbon sequestration in the coastal zone. As a matter

of fact, invisible microorganisms (phytoplankton, bacteria, archaea, and protozoa), which have always been ignored,

account for 90% of the marine biomass and constitute the main components of blue carbon. The marginal sea covers one

third of the total territory of China, and it is urgent that we explore the immense potential of these carbon sinks. This

project is comprised of four subprojects, aimed at the key processes and mechanisms of carbon sequestration in coastal

ecosystems and ways to increase the carbon sink. To date, the project has made outstanding progress and achievements

describing community structure and ecosystem function in the carbon cycle, physiological and molecular mechanisms

of refractory dissolved organic carbon production, the re-establishment of the evolutionay process of ocean carbon

sequestration in geological history by sedimentary records, carbon sink dynamics under global warming scenarios, and

theoretical and technical foundations for engineering ocean carbon sequestration.

63



‘BERT SEFERFEREM
 Researc Vessel Tan Kah Kee

|
"

mmsqw"

A MyP%zl%&%/éﬁt
W -..-"."}:(*" = (T
oAt '

£ Nl Gl v;lv— _ :

R

Ay =

r'..*,""i"_"f 2




8 2019 F, “‘BE SEFINFEEGERMER SN

KFFEBE, THT 8 MURNRFEERES, HA,
B 4 MHURE MEL 2Bk, KINEL 8o NRITES
S5fURiAE, RitE LRl 96 X

In 2019, 8 research cruises were conducted by the R/

V TKK, 4 of which were led by MEL scientists, and

6 participated by about 80 MEL staff and students, with 96
X !
working days at sea.

KK1902
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On April 20, the SILICON Eddy cruise in the West Pacific Ocean (KK1902)
was completed. During the cruise, multi-platform and multi-disciplinary
observations and experiments were conducted, with 65 stations and 331 at-

sea-operations completed.

S H005 Fi2, EIAREB5LHET +5REENEFES
B (SEATS) BN, BEEVBRLFHESRALE
SRR EENS. 7B 102 B, “BE SIRFER 2019 £

SEATS Sl

MEL joined the South East Asia Time-series Study (SEATS)
investigation and has conducted several cruises since 2005,
focusing on biogeochemistry, with a special interest in carbon
cyclerelated studies. The 2019 SEATS Cruise (KK1905) was

conducted by RV/TKK on July 10-22.
© Peng Wang
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The 2™ “XMU at Sea” Training Cruise for Xiamen
University undergraduate students sailed to Malaysia
for the first time. The investigation areas range
from offshore to deep sea from Xiamen, Sanya to
Malaysia. It aims to strengthen students’ practical
abilities in marine science. During the cruise, 93
undergraduate students and staffs from XMU, XMU
Malaysia, University of Malaya, Malaysian University
of Sabah, Universiti Putra Malaysia and University
of Delaware, conducted hands-on research. A 2-day
R/V open house were held at Port Klang. The cruise
provided a valuable platform for students to apply
what they have learned in the classroom.

R
SR

© Weidi Yang
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EXCHANGES AND COOPERATION EY¥itsk=xiz

A AEDR
CONFERENCES ORGANIZED & CO-SPONSORED BY MEL

2019 B8 FMNAS
Ocean Obs'19

OBS m

The OceanObs Conference is a community-driven
conference that has brought people from all over the
planet together to communicate the decadal progress
of ocean observing networks since 1999. Themed "An ocean of opportunity",
OceanObs’19 was held in Honolulu, Hawaii from September 16 to 20, 2019,
gathering 1368 participants from 74 governments, institutions, organizations
and stakeholders, and received 128 community white papers.

The participants adopted the conference statement, stating the importance of
more complete and sustained observations in the ocean globally: “Information
about the ocean is needed to advance the understanding of the ocean system,
strengthen security and safety at sea, mitigate the risk of disasters...... ”, and
invited all governments, international organizations, industries, scientists,
engineers, youth and all people to engage in a collective effort to evolve ocean
observing to generate the data and information we need for the ocean we
want. A plan of action has been assembled outlining a variety of actionable
tasks for the next decade to contribute to the UN Decade of Ocean Science for
Sustainable Development (2021-2030).

The conference was sponsored by NASA, NOAA and NSFC along many other
cosponsors such as MEL. Minhan Dai was one of the four Program Committee
Co-chairs. This is also the first time for Chinese ocean observing community
to be fully involved in the OceanObs conference series. Next conference,
OceanObs’29 will take place in Qingdao, China.

© Suwei Weng

BRNARPE029F 2K FMNAZEERLE

Minhan Dai, giving a speech on behalf of the Ocean Obs'29 China organizing committee
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The 4™ Xiamen Symposium on Marine Environmental Sciences (XMAS-1V)
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Dr. Minhan Dai giving an opening remark Dr. Chris Bowler from Ecole Normale Supérieure

(ENS) giving a keynote speech

-

© Hua Zhuang
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The Xiamen Symposium on Marine Environmental Sciences (XMAS) is a serial
international conference convened and organized by MEL, with the overarching
theme “The Changing Ocean Environment: From a Multidisciplinary
Perspective”. The fourth XMAS was held in Xiamen from January 6 to 9,

2019. The Scientific Advisory Committee was chaired by Minhan Dai and the
Local Organizing Committee was chaired by Dr. Zhiyu Liu. The symposium
consisted of 33 general sessions, 4 special sessions, and 2 workshops,
attracting 890 participants from 24 countries and 189 institutions, among

them 190 from 24 overseas countries and regions, such as Canada, USA, UK,
Germany, Italy, Japan, France, Australia, Malaysia, and India.

Five renowned scientists were invited to deliver keynote speeches. They were Dr. Chris

Bowler from Ecole Normale Supérieure, Dr. Eileen Hofmann from Old Dominion University, Dr. Jack Middelburg from
Utrecht University, Dr. John Church from University of New South Wales, and Dr. Ken Johnson from Monterey Bay
Aquarium Research Institute. The topics covered marine ecosystems, marine biogeochemistry, climate change, and
ocean observation.

The symposium included 278 oral and 352 poster presentations, covering ocean and climate, marine environmental
sciences, marine ecosystems, sustainable development, and science communication. In addition, the conference
organized several special sessions, including Meeting with the Editor, Women in Science Salon, and Mentoring Workshop.

The next XMAS-V (http://melmeeting.xmu.edu.cn/xmass) will be held in January, 2021. We are looking forward to meeting
you in Xiamen.

Dr. Rebecca Neely, associate editor of Nat

“Many many thanks for the excellent XM
filled with great talks, presentations, and
organization of the whole event was outs

© Hua Zhuang
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The 6™ International Conference on Nitrification and Related Processes
(ICoN6)
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The ICON meetings are the premier biennial opportunity for sharing scientific research related to nitrification. The first
five ICON conferences have been held in the United States, the Netherlands, Japan, Canada and Austria since 2009.
ICoN6 was hosted by MEL in Xiamen from October 8 to 12, 2019 and chaired by Hongyue Dang. The conference consisted
of 6 sessions, attracting 173 participants from 17 countries and 80 institutions. The thematic topics included new
physiologies, new organisms, new interactions, biochemistry and biomarkers, engineered
systems, sustainability and the N-cycle, and evolution and ecology.

- More on: http://melmeeting.xmu.edu.cn/icon6/

Dr. Bess Ward, Professor, Princeton University

“The conference was wonderful, extremely well organized and very
stimulating. | thoroughly enjoyed my visit to both beautiful campuses of
Xiamen University. | was thrilled to be able to visit the research vessel Tan
Kah Kee. It is absolutely magnificent! | would love to have the opportunity
to sail on her. You have a very impressive operation here.”

© Quanrui Chen
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The 3" Joint Workshop on National State Key Laboratory

Public Management and Service
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In order to share the experience and explore challenges and solutions in the management and service of state key
laboratories nationwide, the third Joint Workshop on National State Key Lab Public Management and Service was

held in Xiamen from October 15 to 16, 2019. The workshop has been held in Kunming and Guangzhou once a year since
2017. The 3™ one was hosted by Xiamen University and jointly organized by the State Key Lab of Solid Surface Physics
and Chemistry, the State Key Lab of Cell Stress Biology and MEL. About 300 administrators from 140 state key labs or
supporting departments attended the workshop. The workshop has become an important platform for communication
among universities and institutes in China.
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© Lei Chen
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The BioGeoSCAPES China planning workshop was held at Xiamen University's Xiang’an Campus on October 21, 2019,
convened by Dalin Shi. Thirty participants had a discussion on the research framework, content, challenges and other
topics of the BioGeoSCAPES international program. They also had a discussion on China's role, its contribution and
how to promote the program at home.

BioGeoSCAPES was put forward by 28 scientists from 9 nations in Woods Hole in November 2018. It aims to reveal
the functioning and regulation of the ocean metabolism, along its resilience to changes in the ocean environment, at
multiple biogeochemical time and space scales, by linking new tools across observations, experiments and models

within a coherent framework.




EXCHANGES AND COOPERATION

h71EY% 1Y | CONFERENCES CO-SPONSORED BY MEL

O BREEHRAREFEREF 11X 639 TE EMNREFER
UNESCO IGCP Project 639, Sea Level Change from Minutes to Millennia, 4" Annual
meeting. October 13-19, Xiamen, China

O EFAEBAGFHEL A E LS I HERRIT b 2
International Workshop on Integrated and Ecosystem-
Based Ocean Management and Governance. January 30-

31, Xiamen, China

O WU BRI > L
Training Workshop on Marine Radioactivity. February 20-

22. San Juan, Puerto Rico

O VYA BRIGTEIR (LI A £ Rl it 1F 2

The 4™ Global Ocean Acidification Observing Network
(GOA-ON) International Workshop. April 14-17, Hangzhou,
China

O MEMPUBR RN 25 e 2 BRI EBRbE o 2
The Asian Sedimentary Continuum: Toward a global

Perspective. October 11-12, Xiamen, China
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The MEL Visiting Fellowship Program was launched in 2009.

The program has supported visiting fellows to conduct

James Prosser from the University
of Aberdeen, UK having a discussion
with Minhan Dai

collaborative studies with MEL scientists for durations
of 1 to 6 months, providing research funds, travel and
living expenses. Thirty fellows were sponsored in
2019, including Prof. James Prosser from University of
Aberdeen, Prof. Michael Wagner from University of
Vienna, Prof. Edward Allen Laws from Louisiana State
University, Prof. Hai Cheng from Xi'an Jiaotong University.

William D. Smyth from Oregon State University

He M5 &1E | Other Exchange Highlights
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International exchanges and collaborations are supported by several programs, for example,

Daniel Conley-Luncheon, Seminar #138 The
. Baltic Sea from Understanding to Management
34 FEXRR

130 RIBAR 320 HiH AR

Shufen Pan-Luncheon, Seminar #150 Global Net Primary
Productivity and Water Use Efficiency Induced by Climate Change and
Increasing Atmospheric CO, in the 20" and 21* Centuries
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Leading the blue paper on Integrated Ocean Management under the high
level panel for a sustainable ocean economy
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Established in September 2018, the High Level Panel for a Sustainable Ocean Economy (HLP) is a unique initiative of

14 serving heads of government committed to catalysing bold, pragmatic solutions for ocean health and wealth that
support the UN Sustainable Development Goals and build a better future for people and the planet. By working with
governments, experts, and stakeholders from around the world, the HLP aims to develop a road map for rapidly
transitioning to a sustainable ocean economy, and to trigger, amplify and accelerate responsive action worldwide.

The HLP consists of the presidents or prime ministers of Australia, Canada, Chile, Fiji, Ghana, Indonesia, Jamaica, Japan,
Kenya, Mexico, Namibia, Norway, Palau, and Portugal, and is supported by an Expert Group, Advisory Network and
Secretariat that assist with analytical work, communications and stakeholder engagement. The Secretariat is based at the

World Resources Institute, Washington, US.

The HLP has commissioned a series of ‘Blue Papers’ to explore pressing challenges at the nexus of the ocean and the
economy. These Blue Papers summarise the latest science and state-of-the-art thinking about innovative ocean solutions
in the technological, policy, governance and finance realms that can help accelerate a move into a more sustainable

and prosperous relationship with the ocean. Lead by Jan-Gunnar Winther and Minhan Dai, Blue Paper #14 on Integrated
Ocean Management, is part of a series of 16 papers that are being published between November 2019 and June 2020.
This paper makes the case for integrated ecosystem-based management, which combines value creation and the
safeguarding of ecosystem health. By drawing on learning from previous successes and failures, the paper identifies
existing impediments in policy and practice and lays out a set of steps and guiding principles toward successfully
integrated ocean management. Finally, it assesses current opportunities to accelerate progress and the impact of these
opportunities on jobs and equity.
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Planning the integrated ocean carbon research*wt_decades
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Minhan Dai and Nianzhi Jiao were invited to participate the International Workshop on Integrated Ocean
Carbon Research, held at IOC-UNESCO headquarters in Paris (France) on October 28-30, 2019. The
Workshop was co-convened by the Intergovernmental Oceanographic Commission of UNESCO (10C), the
International Ocean Carbon Coordinating Project (I0CCP), the Surface Ocean-Lower Atmosphere Study
(SOLAS), the Integrated Marine Biosphere Research Project (IMBeR), the Climate and Ocean Variability,
Predictability and Change core project of the World Climate Research Programme (CLIVAR), and the
Global Carbon Project (GCP).

The goal of this workshop was to bring together the decades of collective experiences of the above
mentioned expert groups to inform the next generation of integrated ocean carbon research.
Specifically, by discussing the themes on biological and geochemical aspects, temporal and spatial scales,
methodologies and models, and societal applications of ocean carbon research, the workshop aimed to
identify the research needed to fill critical knowledge gaps, better integrate our science so as to address
the growing policy needs for information on how global change impacts on the carbon cycle and how, in

turn, changes in the carbon cycle impact on our planet — with a focus on the ocean component.

The concept of microbial carbon pump (MCP) and the proposal of ocean carbon negative emission (ONCE)

are included in the 10C report.
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Newly Appointed:
Service in Journals and Associations

Minhan Dai, Member, Executive Committee of AGU Ocean Sciences section

Minhan Dai, Member, High Level Panel for a Sustainable Ocean Economy Expert Group

Xianghui Guo, Review Editor, Frontiers in Marine Science

Haipeng Liu, Member of Editorial Board, Developmental and Comparative Immunology

Zhiyu Liu, Special Issue Guest Editor, Ocean Dynamics

Jian Ma, Associate Editor, Frontiers in Marine Science

Bingbing Wang, Member of Editorial Board, Journal of Applied Oceanography (in Chinese)

Dazhi Wang, Editor, Marine Life Science and Technology

Yao Zhang, Editorial Board, Scientific Reports

Yao Zhang, Special Issue Guest Editor, Sustainability

Selected invited talks in national / international conferences

Xi Chen, Highly stable luminescent lead halide perovskite materials:
syntheses and applications in analytical sensing. 2019 China-Japan-
Korea Symposium on Analytical Chemistry, October 11-14, 2019,
Yongin, Korea. (Keynote speech)

Minhan Dai, Biological carbon pump in the oligotrophic ocean:
perspectives on the North Pacific Subtropical Gyre, International
Symposium on Environmental Geochemistry (ISEG) Conference,

August 8-10, 2019, Beijing, China. (Keynote speech)

Dazhi Wang, A draft map of the marine diatom proteome. The
International Conference on Genomics-Ocean (ICG-Ocean 2019),

September 21-22, 2019, Qingdao, China. (Invited talk)

RAE S ESHEBERNS ERNENHRE . EARRK
¥2019 KRZESEERIMTS . 2019 F 11 H 2526 B, 7R/ (F
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Dalin Shi, The complex effect of ocean acidification
on primary producers in a multi-stressors marine
environment. The 4™ Global Ocean Acidification
Observing Network (GOA-ON) International
Workshop, April 14-17, 2019, Hangzhou, China.
(Plenary Keynote)
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A new decade of Join-CRM with University of Delaware

IR S SRR Ry TP T S B S P9 T 2008 41 6 A,

EL5EIa T HE. 20191 J] 5 H, EHTRY: — FrhAR ARG T S AL AL

RIXHATE, FRRAE R IR VR S IR Estella Atekwana BetR P, . «

5 I AL R BT RIS TR o ; e TH
A N zov0-z01 )

AR, BEAHIFTRGE T BRI, B0 EIRITAZZ R, Bed
RIEARTI L . B RS, TR S AR, (R . Y
VS (UGS T TR TR & E, IR, 2 A A
BRI “HRREROE20 WU, S AR, ITERT AR, DU JOINT-CRM
IREARIE A, TERARLTE PRI AR AT T &, W TFITRIERR, LR warenswarms
BAEIES AL

© Xiaohal'Yan

Minhan Dai and Dean Estella Atékwana at the
joint workshop

© Mark Jolly-Van Bodegraven

Guizhi Wang guiding a lab tour to UD faculty to explore new partnership opportunities.



EXCHANGES AND COOPERATION

FEPRAS7% [ Institutional Collaboration

It’s been 10 years for the Joint Institute for Coastal Ocean Research and Management (Joint-CRM) since its establishment
in June 2008 by Xiamen University and University of Delaware (UD).

On January 5, 2019, the Workshop on Joint-CRM 10th Anniversary took place on Xiang’an Campus, attended by XMU
faculty and students, and the UD delegation led by Dean Estella Atekwana of College of Earth, Ocean, and Environment.
The workshop summarized the success Joint-CRM has achieved during the last decade, among which, the most notable
one would be the 12 students being enrolled in the Dual Oceanography PhD Program and the workshops that have been
convened together. Besides, many research accomplishments have been achieved over the past decade, including the
papers published by faculty and students working together as co-authors in remote sensing, physical oceanography,
and chemical oceanography, etc, as well as shared infrastructure and data that has highly promoted the research work
between both institutions.

During the workshop, participants had profound discussions to explore new partnership opportunities. The Joint-CRM
will spare no effort for the next decade to continue building the best global platforms for scientists, staff, and students
from both UD and XMU to explore the roles of coastal and global oceans in climate change.

© Rucha Wani

UD students Rucha Wani (front row, far right) and Paul Ernst (back row, far left) were the first UD students to take part in XMU’s student
practical cruise to the South China Sea and XMU Malaysia campus aboard R/V Tan Kah Kee in summer 2019.
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New collaboration with the State Key Laboratory of Robotics
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An agreement was signed between MEL and the State Key Laboratory of Robotics (SKLR) of Shenyang Institute of
Automation, CAS, in February 2019. In April, 11 “Sea Wing” gliders developed by SKLR were deployed

during the MEL SILICON (Spring time cycLonlc eddy in the northwest paCific Ocean

off taiwaN) cruise. Loaded with CTD, chlorophyll, turbidity and dissolved

oxygen sensors, the gliders conducted 20-day-time-series observations at
the focal E2 mesoscale cold eddy station, signaling the first cooperation

between the two institutions.

In the future, MEL and SKLR will conduct joint research in marine
environmental science and intelligent technology on ocean
observation. Interdisciplinary research on cutting-edge science
collaboration, student training, and staff exchanges are encouraged
to promote environmental protection and ecological security study in
China.

© Zhenyu Sun

© Zhenyu Sun
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MOU with GEOMAR GEOMAR

Helmholtz-Zentrum fir Dzeanforschung Kie
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The Memorandum of Understanding between Xiamen University and
Helmholtz Centre for Ocean Research Kiel (GEOMAR) was signed
on November 19. This MOU aims to promote research cooperation
with a view to contributing to the advancement of scientific research
in marine science. The scope of this joint research cooperation
includes ocean biology, ecology (observations of ocean biology
and studies of forcing factors determining ocean productivity
and diazotrophy, etc.), ocean biogeochemistry (observations of
ocean trace element, etc.), physical oceanography (observational,
numerical and theoretical studies of oceanic dynamical processes

from dissipation scale to the global scale), ocean basin evolution,

marine hazards and seafloor resources (seafloor and subsurface

mapping, slope stability analysis and gas hydrates) and geological Dr. Thomas Browning, Postdoc, GEOMAR marine

oceanography (palaeoenvironmental change, palaeoceanography, biogeochemistry division, participating in the

palaeoclimatology, etc.). GEOTRACES-China GPog9 cruise onboard R/V TKK.

K

Jing Liu (3" from left) will head to GEOMAR in 2020-2022 to start her joint PhD examining ammonium sources and pathways in the
South Indian Ocean. Supervision will be provided by both GEOMAR and MEL researchers.
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Dr. Chuanjun Du on the
KK1902 Northwest Pacific
Ocean Eddy Cruise in March,

2019

Sensing Conference in Sanya,
November, 2019

AL |
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Dr. Xikun Song attending the
coastal cruise of the Shimoda
Marine Station, University of
Tsukuba
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Dr. Kan Zhang, preparing

for the operation during the
GEOTRACES-CHINA GP09
Cruise
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MEL Outstanding Postdoctoral Fellowship
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Aiming to foster interdisciplinary research, MEL initiated
the Outstanding Postdoctoral Fellowship Program in 2014.
The Fellowship funds innovative, ground-breaking projects
that have the potential to advance knowledge in marine
environmental sciences and other interdisciplinary research

that fits into MEL’s research scopes.

Five applicants were funded in 2019. They are Dr. Jiangsi Liu
from China University of Geosciences (Wuhan), Dr. Xiaolong
Yu from Universiteit Twente, Dr. Wupeng Xiao from Xiamen
University, Dr. Long Wang from Ocean University of China,

and Dr. Venkatesh Chinni from Mohanlal Sukhadia University.

Among the fellows, Kan Zhang and Wupeng Xiao were

listed (granted) under the Postdoctoral Innovative Talent
Support Program; Xiaolong Gao, Wupeng Xiao, Xiaolong Yu,
Kan Zhang, and Jiangsi Liu were listed (granted) under the
China Postdoctoral Science Foundation for General Projects.
Furthermore, Xikun Song has published a book entitled
Biodiversity of Sertulariidae Lamouroux, 1812 (Cnidaria:
Hydrozoa) in Chinese Seas, with Records from Chinese National

Arctic and Antarctic Research Expeditions.
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MEL PhD Fellowship
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Aiming to attract and encourage academically outstanding PhD students, MEL initiated the
MEL PhD Fellowship since 2016. The Fellowship is offered in marine environmental sciences and
other interdisciplinary research that fits into MEL's research scopes. Applicants must be seeking
admission as new full time PhD students. 5 awardees joined MEL in September 2019.
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Six MEL students attended the 11" UCAS Postgraduate Symposium on March 25-29 in Kaoshiung

BUBEMELIAREFEARILIR
The 4™ MEL Graduate Forum

6 H28 H -7 H1H, SBIUEHFTEAEAARICIAAE AR RN
598G uh 3T 8I5LL “More Talking, More Thinking” h=E/t, [HlZ% “Ifg
FEAESSRT | BRSBTS L EPHEER
AR DUANL, Sk BRIV 40 AR A RIT TR
TS o I RRE ARG ShAT B ICIRIAT, PR — M FEHATBA
AR, GREUIBAEZR I A TR 18I0 TR R A
FAZNE" NERIATAL, FRITRERIE, AMEEr2IK
SERISEN T, IR SR S A RME SIS 535

The Fourth MEL Graduate Forum took place in Dongshan Swire Marine
Station from June 28 to July 1, attended by 40 graduate students from
different majors. With the overarching theme “More Talking, More
Thinking”, the forum discussed marine ecosystems and resources,
ocean and coastal management, climate change and biogeochemistry
cycling. Three best oral presentations and one best presentation team
were awarded. The best team also delivered an outreach speech in the
local Dongshan No.2 Middle School the following day. Field research is
another highlight of this forum. Organized by the Marine Environmental
Science Student Association (MESSA), this forum has become a platform
for fostering young generation scientists and leadership building.
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Jing Liu, 3™ year PhD student,
Chair of MESSA
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Zhongwei Yuan, 2 year PhD student
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MEL Summer Undergraduate Research Fellowship
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Initiated in 2014, the MEL Summer Undergraduate Research Fellowship REJR1S
in Marine Environmental Science (URF) encourages undergraduates XKEZMEKE B—8
to pursue science and technology careers by providing research Yichang Tang from Tianjin University
experiences at MEL. Seventeen undergraduate students from 11 of Science and Technology

universities joined the program in 2019, working on mini research
projects with individual supervisors. They also received training on lab
safety and facility operations. Several interactive seminars and field

studies were also organized for the participants.
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The Second Xiamen Spring School on Ocean Dynamics (Xmod-II) C=>
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The 2™ Xiamen Spring School on Ocean Dynamics (Xmod-Il) was held in Xiamen from May 6 to 10, 2019. Convened by
Zhiyu Liu and Ruixin Huang (Woods Hole Oceanographic Institution) since 2017, The Xmod series aims at introducing

fundamental ocean dynamics, from the basics to research frontiers, to graduate students and early-

career scientists. The topics cover a wide range of oceanic phenomena and processes. It has a
specific theme for every course. With the theme of "Upper Ocean Dynamics" in 2019, Baylor
Fox-Kemper (Brown University) and William D. Smyth (Oregon State University) were
invited to deliver principal lectures, while Ruixin Huang, Bo Qiu (from University of Hawaii
Manoa), Zhiwei Zhang (from Ocean University of China), and Zhenya Song (from the First

Institute of Oceanology, MNR), were guest lecturers.

© Lei Chen
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The First Global Ocean Oxygen Network Summer School
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© Lun Cai

Organized by IOC-UNESCO and hosted by MEL, the First Global Ocean Oxygen Network Summer School (2019 GO2NE
SS) was held at Xiamen University from September 2-8, 2019. Fourteen world-leading international scientists and 37
early career scientists participated. It connected young researchers with world leading scientists from the academic and
small medium enterprises working on oxygen not only in a theoretical framework, but also through practical sessions on
laboratory experiments, field work aboard the R/V TKK in the Xiamen Bay, modelling, science
communications, ethics and engagement with stakeholders in Dongshan.
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Yosra KHAMMERI from National Institute for Marine Sciences and Technologies, Tunisia

“Overall, the summer school was very successful. Lectures and practical sessions were
well presented and well received. This experience was not only rich from scientific side, it
makes me understand that there is no limits and barriers in science, no matter traditions
or habits, we are all connected in the name of science and we have the same goals.”
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“The ocean is of great significance for the survival and
development of human society. Human beings are
connected by the ocean into a community of destiny.

We must treat the ocean as we treat life.” It is the social
responsibility of universities and research institutes to
popularize science and open themselves to the public.

To that end, COSEE China has continued to serve in this
capacity, as providers of marine environmental education
and awareness programs for the greater Xiamen
community.

© Jianwen Qiu
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COSEE China -

Creating the Scientists and Science Communicators of Tomorrow C@SEE
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Now in its eighth year COSEE China continues to run the much loved Aquatic
Sciences Eco-Learning Programme (summer camp) and Ocean Science Day,
which again saw thousands of visitors coming to see the labs and learn a bit
more about our watery planet. The platform also continues to expand its
involvement with international marine education programs by participating
in the Asian Marine Educators Association, a regional network modeled
after NMEA and EMSEA in the West. It is also looking to expand its outreach
capabilities by looking at new ways to get involved with local schools and

BiTAREFHFHMD roups, to see what their needs are and ho e can work together to get
RIASMERE Broups, W W we can work tog 8

2019FNAIE + 9:00-16:00

ocean science more into the public mindset.

But at its heart, COSEE China is about the people. Not just visitors and public
it engages with through events and programs but its student volunteers also.
Not only are they the heart of COSEE China, what makes it work, but they are

the future as well.

I really enjoy working with and talking with the
middle school students. | especially enjoy teaching
them new things and seeing them learn. It makes
me feel really fulfilled.

Haoyang He, Project Assistant,
PhD Student, Marine Biology

During this time we collaborate, experiment,

and test things out which allows me to better
understand why we are doing a particular activity
and the overall reason for it. You real get a sense
of the significance of what we are doing.

Yixuan Chen, Project Assistant,
Senior, Marine Biotechnology
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70.8 Media Lab
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Launched on November 1, 2019, the 70.8 Media Lab was jointly established by the XMU Faculty of Earth Science and
Technology and Sina Xiamen. The Media Lab will fully integrate social media and the global forces marine research to
promote the development of channels between the public and marine science, and enhance the marine awareness of

citizens.

BEmMAsE
70. Biﬁiﬁﬁﬁﬁ ""'gﬁl‘_.{



Students surveying the rocky shore,
© COSEE China
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Aquatic Sciences
Eco-Learning
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“Voyage to Discovery”

© You Jiang
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Ocean Science Day——

© COSEE China
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Center of Major Equipment and Technology (COMET)
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The Center of Major Equipment and Technology (COMET) was established in 2008 to better maintain MEL’s scientific

instruments with higher efficiency and lower operating costs. COMET continues to strive for excellence as an

infrastructure for research and teaching and to inspire innovative research discoveries.
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In 2019, the COMET website was updated. It includes six
modules: asset database, functional laboratories and
platforms, facility booking system, safety management
system, technician management system and field
observation facility. The new booking system is more
flexible and convenient for technicians and users.
Technicians can monitor and manage the instruments
remotely from the internet or mobile phone and keep the
system open to users for 24 hours. Real-time data updates
and analysis will also be realized.
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In 2017-2019, MEL received a special fund of 1.018 billion RMB from the Ministry of Finance for equipment and
infrastructure construction. Most of the facilities are in place and commissioned, including a BD Influx™ high-speed
cell sorter, a chemical imaging system with temperature and humidity control, and an ultra high resolution liquid
chromatography - tribrid mass spectrometer (Thermo Fisher UltiMate™ 3000 RSLCnano — Orbitrap Fusion™ Lumos™).
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MEL Technology and Innovation Fund
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Two projects were supported by Technology and
Innovation Funds in 2019 for 2 years for technical staff.
They were: 1) Automatic control system for multiple

shipborne atmospheric sampling units (Chengmiao

Ye); 2) Development of an in-situ incubation system

, .1%1-—- (Jiannan Cai).

©"Lei Chen
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Instrumentation
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The integrated shelf sea online buoy and submarine observation system
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The integrated online buoy and submarine observation system was deployed to the East China Sea shelf sea and monitoring
the CO, partial pressure of the air-sea interface. The observations in the bottom water, together with the synchronously obtained
sea-air interface CO, data provides high resolution quantitative analysis for revealing the influencing factors of the carbon cycle
on the East China Sea shelf.
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Surface current experiment drifter, SUCE
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The coastal surface drifter is specially designed for coasts, and has a high battery life, and high
sampling frequency. Its data can be stored when no mobile network is available and be sent again
when it is. It can be used for the observation and tracking of the near shore surface current. The
Beidou satellite surface drifter is a surface drifter based on Beidou communication, which can
transmit real-time data in the sea area covered by the Beidou satellite communication system. This is
a completely home made product with strong data confidentiality. It can be used for the observation

and tracking of surface currents in the open ocean.
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The application of Beidou satellite surface drifter
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The Taiwan Strait marine ecosystem research and observation field station
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The Taiwan Strait Marine Ecosystem
Research and Observation Field Station
(TWS Marine Station) has been approved
as a field station by the Ministry of
Education of the People’s Republic of
China in September 2019.
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Relying on the XMU Faculty of Earth
Science and Technology, TWS Marine
Station is committed to guaranteeing the
security of the ecological environment

in the Taiwan Strait, serving the
national strategy of maritime power
development, and supporting regional ecological civilization construction and sustainable economic development.

It integrates multi-disciplinary observation and research of coastal wetland ecosystems such as upwelling ecosystem
and mangroves in the Taiwan Strait over the past 30 years. It is based on the national “Double First-class” disciplines of
marine science and ecology, and national key disciplines such as environmental science and aquatic biology.

The main scientific objective is the long-term observation of the connectivity of typical ecosystems in the Taiwan
Strait, and clarifying the long-term evolution of ecosystems and their driving mechanisms. TWS marine station aims to
systematically observe the structure and function of upwelling and subtropical gulf and coastal wetland ecosystems
in the Taiwan Strait, revealing the evolutionary process and response mechanism of the strait ecosystem under the
influence of global changes, and provide important scientific and technological support for ensuring the health of the
marine ecological environment and promoting sustainable economic development.
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Launched in 2017, the Dongshan Swire Marine Station
(D-SMART) is located in Donggu Village, Xipu Town,
Dongshan Island, 140 km from Xiamen, and covers
approximately 14.43 acres.
(http://mel.xmu.edu.cn/dsmart)

During 2019, with the infrastructure improved, D-SMART is
taking the shape of an open center for ocean observation,

research, and education. Two time-series cruises were
conducted in June and November and the hydrological . v
observation system, coral ecosystem cabled observatory

and subterranean estuary monitoring system were launched
and started to produce data. Several academic workshops,
student field practical courses, graduate student forums and
outreach programs took place throughout the year as well.
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