
Japan Plungeslnto Ocean Science 
Japan's Marine Science and Technology Center has some of the world's most capable research 

vessels. Now it wants to be a global force in ocean science, too .. - a d-
.* 
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YOKOSUKA, J A P A N - ~ ~ ~ ~the experimen- and TechnologyAgency (ETA),which over- Hotta, now JAMSTEC's executive director. 
tal nuclear-powered ship Mutsu wandered sees JAMSTEC. What's more, a historical Although Shinkui 2000 allowed scientists 
around on the open seas a few years ago, paucity of positions has steered young scien- to learn more about those active faults, it 
unable to find a port willing to take it in, few tists to other fields, resulting in a dearth of couldn't reach the bottom of the subduction 
would have guessed that this high-tech pa- qualified oceanographers and climatolo- trenches in the western Pacific. In 1988, 
riah would end up as the pride of Japan's gists. "We have to foster the recognition JAMSTEC added the 3300-meter-class re-
growingscientificresearch fleet.But thisfall, that this is an attractiveresearch field," says motely operated vehicle Dolphin 3K to its 
renamed Mirai and refitted with diesel en- JAMSTEC's president, Takuya Hirano. fleet, and the next year it welcomed the 
gines, the ship will make its debut as the world's deepest diving manned submersible, 
world's largest oceanographic research ves- Touching bottom Shi& 6500, with a range of 6500meters. In 
sel. This state-of-the-art research ship is just These new scientific aspirations have already 1995, Kaiko, the world's deepest diving re-
the latest symbol of Japan's bid to become a taken JAMSTEC a long way from its roots. motely operatedvehicle, at last succeededin 
major force in global oceanographicresearch. Uniquely among Japan's public research and touching bottom in the Marianas Trench. 

The new ship, which will be operated by development centers,JAMSTECowes its ex- But Kaiko's feathas so far provided little 
Japan's Marine Science and Technology istence to lobbying not from government offi- scientific payoff. It was followed by an ex-
Center (JAMSTEC),will join an impressive cials or academe but fromJapan's leadingbusi- tended stay in dry dock, which ended only 
fleet of research vessels that includes the nessgroup,theKeidanren.Tothisday,anasso- last month as it began a training cruise 
world's deepest diving manned submersible ciation of 180shipbuildmg,steel,heavy equip with its new support vessel, the Kairei. Kodo 
and the deepest diving remotely operated ment, and constructioncompanies provides Matsumoto,director of JAMSTEC's Deep-
vehicle(seetable).Theocean sciencesenjoy about 1% of JAMSTECsannualbudget. Sea Technology Department, 
broad-based political and popular support No surprise,then, that the center was a admits that the objective of 
in Japan, reflected in JAMSTEC's budget, initially focused on work directly rel- the Shinkui 6500was to build a 
which has doubled in the last 5 years to $220 ,w .-

> hT,:;,2 ;;-:*;,-$$' " submersible"a little more ad-
million. The center has also expanded its 3!50 -$. t-.;" .- Y: -.:e* vanced" than the 4000-meter 
research agenda to address such high-profile f i n ,  based at the WoodsHole 
issues as global climate change and life in ( M d u s e t t s )  Oceanographic 
extreme environments. It has also beefed up Institution, and a French sub-
itsscientificstaff, attractingresearchersfrom mersible that could descend to 
other government agenciesandyoung scien- uz I - S MXY) meters. KuWs job was to pro-
tists from around the world. iz 200-

0 
' vide a rescue vehicle for the Shinkai 

These new initiatives mark a "historical 50 - 6500 and, ultimately, to operate at 
change" in JAMSTEC's mandate, says ma- w~ the very bottom of the sea. Scientific 
rine geologist Noriyuki Nasu. For in spite of $'g 100- input was scarce, he says,because the 
these extraordinaryfacilities,Japanhas been -5 resear& effort was limited. 
slow to make major contributionsto world- 50- That is no longer the case. '1 rlr 
class oceanscience. The reason:JAMSTEC, - J 

Mirai, which at 8600 tons will be 
formed in 1971,prided itself on its engineer- O -1990 993 1994 19! the world's largest oceanographicre-
ing prowess, and science took a backseat. Year searchvessel, is configured to deploy 
uJAMSTEC had been to do engi- Money matters. Hirano has used a proving budget to instrument-laden buoys to monitor 
neering," says Nasu, a former head of the beef up the center's researchpo~olio. ocean temperatures and currents at 
University of Tokyo's Ocean Research Insti- varying depths as part of a. broader 
tute and past chair of the Council for Ocean evant to industry. Its first project was a pres- environmentalresearch portfolio. Its contri-
Development,which advises the prime min- surized chamber to prolong the time divers butionwillbe especiallyvaluablein theArctic 
ister. ''Wow] it is able to do science as well." canspendunderwater. SEATOPIA,as it was and Antarctic oceans, which now receive 

Japan's bid to become a world power in called, also became JAMSTEC's fmt step only sporadic instnunentation. The data are 
ocean research still faces many obstacles, toward developingdeep-sea vehicles, which expected to refine scientific understanding of 
JAMSTECofficialsadmit. A persistent bud- added science to the center's agenda. An- ocean currents and heat transport and im-
get deficit has ushered in a period of fiscal other turning point came in 1981 with the prove climatemodeling. 
austerity across the government that could arrival of its first manned submersible, Thenew findingswill contributeto anew 
slow the growth of some of the center's most Shinkai2000.For geophysicistHiroshiHotta, program, the Frontier Research System for 
excitingprojects. Other limitingfactors are a who had joined the center soon after its Global Change Prediction, that the center 
relatively smallJapaneseocean sciencecom- founding, it was a chance to carry out a long- will launchthisfall (Science,16May,p. 1025). 
munity andgovernment-widerestrictionson delayed plan to explore and map the active A joint effort with the ETA-affiliated Na-
hiring. The center is "very, very under- faults in the sea trenches surrouncl'i these tional SpaceDevelopmentAgency, the pro-
staffed,"saysTsuyoshiMaruyama, directorof earthquake-plagued islands. "My geophysi- gram calls for 50 to 100 new research posi-
the Ocean and Earth Division of the Science cal background finally proved useful," says tions to tap into the oceanographic and at-
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JAMSTEC'S WORLD-CLASS FLEET 

mpheric dm gathered by M A S M E  satel- Ejnemal reviews are a pa of the E R A .  thkingsokl~ &out wearch is limited." 
lites and J A M m s  research vessels. p m j e m a n d W & c a a i e d r h a s w  J ~ ~ b u s e d c m ~ t s t a ~  

Further in the future is J A M S W s  6irer to the Dmp Sn pmgmx. Tn 1B5, Deep some of the restrictbas on prmanmt st&. 
most ambitious proiect yst, a, e l p  capabIt Star was nwiewd by a iatemazid panel Vutually all Mthe Dwp Star r d r s  are 
of Mling 3500 r n m  into the sea Aoor chaired Lq Hi9lyn M a i m  E o m r e r ~ t m  oncont~ac t , fos~1e ,  d the entire pro- 
(Science, 8 Mach 1996,~. 1358)~TheOctpbn of& M-bw Labo-ac Wads gram has a fixedlife d 25 years, atthot~& it * 

ntirling in the 21 st &w (OD21) pro- Hole, whichd&x?ehatJAMSTECis"the may be extended. Ssraitueonditions willap- 
gramisintendedm&dlightm&ecompo- p r m i e r c e n t e r i n d n e w o l a d f o r d ~ "  p I y t o t h e g l o b a I e ~ p ~ ~ d i t s r e -  
sition of the mean cntst and the mechanism search pasitions. 
a f ~ u ~ i n ~ t i m z o n e % . a r a d h e l p  FiEqudisahead But h e  is still a pucir) of scientim in 
reamstma ab imp df climate change. As it t a b s  these steps, JAM- nuvt relevant fiel&:'There are realty d y  mall 

cantend aTithr a gmemmmt-wide Mect.isjs, n&rs of 6 and wean nwxach scien- 

is a bit diffizrtx~t.~ 

alkalinity. The w d  was dDne & STA's he d q  that a &lay coutdhasa$er & to sapI the best way bo ~~ h W s p a -  
ERATO program, whhch ghvids gememus buiM h m m a t i 4 s u p p a t h b w  4 mtia1 is m~re in---- 
f u n d i n g f o r 5 y ~ t n o m ~ ~ e  tsasem&arPsearcts&btsanpltb GIobal--&&eIKnrnhafieM I 
m&ti~lfid&.h1999;aahentIae senterseslgneeringwrsidasao~~ t h a t m t i e s m ~ w ~ t d m v e l  ,- 

grant m finished, Hotitasfrf. br$ the care of Oon: camping proBeza I hiring restric- ta sur-of-fhe-way para Qf. &e wbddi aed , " 
his team r e b t s d  to&%MSBCkmdMM tim intended to mkce w d  levels of J 
rheir focus to deep-sea fpwlmettt emplqi~~ent. h 4 a - q ~ ~  

Thecenter's subnr~ibles makt? it 
Ridge in 1W# ia which sci- from - 
JAhRSTEG and WooeEs Hbk jo;intlp 4 . 

onshore lab facilities, incIaIkg pFessctrized 3AmSTEC1 SainEQi 6500 manned scihm&+ 
cmmhe~for bdEin&the&aaisms, dlolw ible-dh+sh.ip a b t  
repriation of deep-sea conditions for e W -  6n an d f ~ - a n E h e ~ o n  pro- 
mmalpmpaes. Overthepastseveral yam, anmuaal bu+tof%? rnilbn. ThexWep- w s e Q s a ~ M Y w h . H e i r o t 4 .  a'@& 
the team has isobted ~~ d e m t  of mcr & Pihen p u r h %  pxixris -f@- 
high pressure and high solvent r p m -  tad inro dxe eqwition4 Whatismom, R&m 
tiom and ideatified the proteins responsible. shita.says&atj;A;M~s g&~tmerst 

T h e ~ , d u b b e t d D a e Q S t a r , ~ p i o -  i s s o W w i t l r p ~ d  
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marine ecology of Monterey Bay and Japan's 
Sagami Bay. "We really are learning more by 
being able to look at two systems," he says. 

The OD21 program would mark a new 
level of internationalcooperation. Although 
Japanplans to shoulder most of the estimated 
$500 million cost of building the ship, it is 
seeking contributions for equipment, instru-
mentation, and the $100 million in annual 
operating expenses. So far, those would-be 
partners say they are impressed. "UAMSTEC] 
has shown an incredible understanding of 

OD21 ship and a second ocean drill ship, 
intended for shallower holes and supplied 
by the United States, would operate under 
the direction of international scientific 
committees. The program would be similar 
to the current Ocean Drilling Program, 
which ex~iresin 2003. The shallower drill 
ship woufd be particularly useful for extract-
ing records of climate change, while the 
deeper drill ship would be more important 
for geological studies. The key question is 
whether the international community can 

what it takes to make an international pro- support two ships. 
gramwork," says Michael Purdy, head of the Another form of cooperation involves 
U.S. National Science Foundation's divi- welcoming more foreign scientists to 
sion of ocean sciences. JAMSTEC. One likelyrecruit isJames Hunt, 

In a model now under review, Japan's now at JAMSTEC on an STA fellowship. 

SCIENTIFICMISCONDUCT 

Allegations Prompt Debate in Germany 
BERLIN-When a scandal involving allega-
tions of falsified data in biomedical research 
broke this spring, Germany's scientific estab-
lishment was caught off guard: The revela-
tions exposed possible flaws in the mecha-
nisms for monitoring research and investi-
gating claimsof fraud. Now, Germany's main 
granting agency-the Deutsche Forschungs-
gemeinschaft (DFG)-has decided to estab-
lish an international commission of scien-
tific experts to discuss research standards and 
the procedures for scientific oversight in 
Germany and internationally. 

"The complexity and the growing inter-
national competitive pressurein many scien-
tific fields may be increasing the temptation 
to use deception and falsificationn in re-
search, said the DFG's president, Wolfgang 
Friihwald. He will ask the panel of seven to 
10~rominentscientists to discuss safeeuards 
against research fraud, as well as widervissues 
such as controls on co-authorship of papers. 
Many leading German scientists, however, 
have already spoken out against creating a 
national oversight body like the U.S. Office 
of Research Integrity (ORI). 

The DFG commission is the latest in a 
series of panels formed in the wake of allega-
tions that at least one researcher manipu-
lated data while working at Berlin's Max 
Delbriick Center for Molecular Medicine in 
the mid-1990s, and possibly at other labora-
tories before and afterward.The allegedfalsi-
fications include data in an autoradiogram 
that was part of a 1995 paper, published in 
Tk Journal of ExperimentalMedacane, about 
transcription factors induced by tumor ne-
crosis factor in human fibroblasts. 

Marion Brach, a former group leader in a 
Max Delbriick research team under the een-u 

era1 supervision of Friedhelm Herrmann-a 
hematologist and a leading genetic therapy 
researcher-has said she manipulated data in 

at least two research papers with Herrmann's 
knowledge. But Herrmann denies knowing of 
any data falsification until the matter was 
brought to his attention earlier this year. He 
describes himself as "primarily a clinician" 
who mainly set the direction for the research 
groups in his Max Delbriick team. Pending 
the outcome of the investigations,Herrmann 
has been suspended from his current position 
as a professor at Ulm University. Brach re-
cently resigned as a professor at Lubeck Uni-
versity, and research grants to both scientists' 

"If science does not 
[come up with 
solutions], then 
politicians must!' 

-Klaus von Trotha 

laboratorieshave been frozen. 
Guido Adler, dean of Ulm's medical school 

and chair of the university's investigatory 
panel, says three other "wimessesn have also 
comeforwardin the case.TheUlm groupisone 
of several panels-including those at Max 
Delbriick, Lubeck, and Freiburg University 
(whereboth Hemnann and Brach had worked 
before moving to Berlin in 1992)-that are 
reportingtheir findingsto a national investiga-
tory commission,headed by Wolfgang Gerok, 
a professor of internal medicine at Freiburg. 
Gerok, whose commissionwill present its own 
report thismonth, told Science that the current 
scandalis "clearly the most serioussuch casein 
Germany'' in many years. 

Meanwhile, the DFG's international panel, 
whose members are expected to be named 
soon, will be asked to discuss why the peer-

After studying midwater biology at MBARI, 
Hunt came to JAMSTEC for comparative 
studies of Monterey and Sagami bays and 
sayshe would like to join the JAMSTECstaff 
when his fellowship ends this fall. "I feel like 
I'm getting in on the ground floor with mid-
water research at JAMSTEC," he says. ''To 
me, that's a great opportunity." 

Most scientistsagreethatJAMSTECiswell 
positioned to make significantcontributionsto 
marine science. Woods Hole marine geologist 
Henry Dick, who is involved in planning a 
joint 1998cruise,predicts the center will soon 
become a "first-rateresearch organization."For 
JAMSTECofficials,keeping up with their first-
class fleet will be good enough. 

-Dennis Normile 

review systemdid not detect the alleged data 
manipulation earlier; why supervising scien-
tists who have limited knowledge of the re-
search are sometimes listed as co-authors of 
papers; whether cooperating groups are un-
der sufficient supervision; and whether fast-
moving developments in certain fields are 
making it difficult for reviewers to verify the 
quality of new publications. 

The panel is expected to issue its report by 
next spring, and its findings and recommen-
dations are likely to intensify the ongoing de-
bate about researchoversight. Both Friihwald 
and Hubert Markl, president of the Max 
Planck Societv-aermanv's ~remierscien-, . 
tific research organization-argue that Ger-
many should avoid setting up a government 
agency to monitor research integrity. "We 
have to bite the bullet" and squarely face the 
potential problem of manipulated research 
data,said Markl. "But it would be a bad idea to 
try to imitate [ORI]"-artly because its cen-
tralized powers would clash with the German 
svstem. in which individual states have iuris-
diction over universities. Markl said ax 
Planck is developingnew guidelinesand pro-
ceduresfor detecting, assessing,and punishing 
research fraud. Its plans are to be presented 
this fall to Max Planck's board. 

"It is importantethatwe rethlnkthe system," 
said Detlev Ganten, director of the Max Del-
briick Center and a member of the national 
investigativepanel. Butwhile scientistsinclud-
ingAdler believethat "peer review remains the 
most effective instrument" for evaluating re-
search, some officials are concerned that x i -
ence may not be effectivelypolicing itself. Says 
KlausvonTrotha, scienceministerfor the Ger-
man state that includes Ulm: "I have appealed 
to science to make a systematic inquiry and 
come up with solutions. If science does not do 
SO, then politicians must." 

-Robert Koenig 

Robert Koenig is a vriter in Berlin. 
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