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Radiation release will hit marine life
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BFHEERET UL, KDIE-EDT3
723595,

Kuh iz 2 £ T, WREFEDREDLA
FLTWS DNA YV 7 IVICIRD 3% -
72D, RO TFEYYOFE
ZOWTHILDEREEL > TE LGS
T, TR T — o EAmIcBIL T, B
ICRERETZAS TR LR TV E
T EELIEFE S, RO MAE LS
F. BOZ5ICar—FDF = %I
TELTHEZNIX, oS EEERK
boET, fEHTHORE R B H
LTCAEET L, E0SEEL2KIRL
FI, FAREEX, BDIFE, ZFN
FETHMAZSZTE, KFizH->T
HEL TWAZF2,L 67?2 EHLUE
F2DTT), ElFnR, Kuhix, 2o
PAICEET 2 550D D MRC O3
X7 2012 FFIC 9 aHHZ LD £ & 9T
B, E50oTHLOWFEZHAAE
IS THEEIC A3 2 & 3R TWA3,
DNA SEHEAREZT DO 2 A ST R0,
WNREDT ) LEBDIEN MRS 2
LIl 272255 & BAFFRFEL T B,
MR, D X WHEIERTIZ WD D
P El, TNTHRLRZDNRENS
ZETY,

AD T—5% [CHEVURSHAE

BWAE, Kuhizizd o &2 Lil-> 2000
HPDH B, TN, 65 KDALY —
T4 —DoOMfEINIZ &R, FT
THOWIZHIO THERSNEHLED | 1%
DL EkoE ULEARDREIZE ST
%, Wadsworth &, 50 % $ X O 60 %
DFEAH A X b DB % B U 7225,
Z5 LEBHAIC K> TRRED NED
MEPDOEEEEZ I TUETETVEEZ,
Rko7z, Thbhix, SMEPES
KoItE £Eo T, ZOERMDHED» & —H
I B R E CTEAATT L) &%
E559, L2 L Kuh iZ, REZAD .,
RESSZEIF, ZS5LEVAIERT
T OflifEnd % & HW L7z, (Hcix
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NEWS FEATURE

Th—R &EFE Fil—REIE. SREZDLGZFIEHBIC(F

Happy Birthday 1983

T E T I(E. 1958, 1970,
2000 FF[CEHETIR—bK
FAEHINREBIN. BEH
CHES1D2tBEBTh TV
%, XKETE. EEFEE
#F7E (National Children’s
Study) LW, ¥ 10AA
DFEEZHERINS 21
METBHLELSELTV
%, LML, EHD3KR—h
PAEF. EEBO[IDPE
KBIRM FRENBES
RHEDORRBICEI>TEHL
TLZEo7, Kuh (&N,
1946 FOR—MABENES
FoTW2DI(E. EEoB
ML EL V=Y -5
NEH T, FEELERN
DIRVBEDFIREEVNS,
1946 FF 0K — MNAE
[F. WRELEDERWV AR
ROBRENIFEICEER
EERLTWVWS, BIRF —

LEBENREIC. BRI
S5DNEZLERMOAERER
[CRAT2BEmEL LI/ —
AT—H—REZE-TW3B,
Malvern &, ZD A —RKH
BRICESDTTZLKAERE
DREET. TRENED
SHEEHEF. HEF—LD
CEEHAL>TVWALDBED
L rzn, Tt —EL
HICEE2lccEFBVD
Kloe BBIFEDH—RICIEFH
HhfEHNAN Wz, B
PDIEENAEDETICAS
ECERBICEVTZVLDD
EXAZEDFIEFREHW
fzo Kuh 7253, 2507
ABOBECEB/ARNGF
MPYPEFCHIELTWVWS,
Kuh (&, £HO A%z X4
D 80%[CHEFRFTBICF. &
SURABREREANIETEICE
BTCHdEFHET,

UL, BITIDERDF
[CF. RETEHRATRE
BEDEH D, 1946 FH
FlF. SNEOHEEVCER
FRELVITEERST,
FE LMD EATERNIEG.
ZThESNCNTIRERZ
BELTVWELIEL. AL
FARSMEVDFEIRITREE
[CrhoTcTcL&D & Kuh
589, —AT. BRHNA
wRE D> T, R DMAF
N, EEPLYIRICHE
ITHEMIEEET. FEHE
HF FRRESRN S SN,
PR OO BRIE D H = E [
FHREETERM . TE
EXENELTCEEZEHO
TWizy <6V\WEofeh s
2. Tuh L. ZNEEIH
FZDEED—FEDTY |,

H.P.

N FUHLEBSITIC, WRHFEE
FEOFEERICHNTWEEL &5 BH
WIS EOH L)

Ward & Malvern i, Ho 233 & —
FREICEMLTW3ZEE2S51L <
BoTna, TCofEIFIAICE 5T,
L5rolLEEDICR-STHET, Bh
LxZoTlH#RICRZATT L, Bh
U X ICBH T 2 EOEHAEHIC, TAp3E
TUEEERBRL 72 2 &2 & Ward 1569,
2ANFESSL, B b2 T
KBTI EHAESNTOHbRNnE o
TW3, TZoOHEIZ. ADPLadE iz
B, KEIZIFEESNHRNW EEZIT
ANZFIcz2 EBnEF ) & Ward
FE5,
INETIENREDE K Z 13% DL
CLTEOH, #AEE T TITREDBR
IZA2TW3, Kuhix, £FEED TS

WWW.NATURE.COM/NATUREDIGEST

7RV DPRETI NG, 570
5%, 60 R E TEEENREDHED,
RBOIEPERIC K > THEZ Z b
5, i, HOHEBEECHEIBERD 7
T 7N T\, BEEREHS D
M DKL, 1F0D/NEMTRT
DB EZESHDET, ZHIZOVTIE,
(RN 72 & OB 72 HR & 1k £ 728
BT o TV, Kuhix, 4k
7B TR DU ENC A i B R
OEEEEP L THHZR EXV2D7
25 ML TG, TZEzBIF b
AEBERZ TR, EiFRN ESES
NnN50D7T9 4,
XH5ICEAIE, 1946 FEHEa R —F
X, NRELETHNBETHN,
o, BENLRKZIZEENTHAELY
KEICEEFNTDH, REICKEO A%
Hz TNk, oSk, ik
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EFRTHH U MR IINIC RS L
DNA&E LT, £, NvFH—F»o
AV 2= —F—INEWEEEZT
KoTn<, TAOBWIHE2ZWTNIER
TLESZEEELZHFELTLES, T
b, ZORBEEREICIE. AoOTHD
FELFT 2D T & Ward iZnW 5, THA
FInz, ZAELTHFICANIZNE
B5<560nD, “b5 1 DDHTHE” &
ATHWET ) EHIFEVWHRRAZ, 0

(BHER : MRH&T)

Helen Pearson (& Nature DL BiRER.
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NEWS FEATURE

YNIEDRIIHENTNL

YV INTEDEET B [CIEEDRET,

UL, BEZRTERVRRAGRETEET 59 VNV ED

Keith Dunker ® LD H D 30 Ewv, A
PhHVwFaaL—k, BEL»TDEF,
Ry ALy ba—2DR L, ZHUT,
LR HIFEIANITOTLELZDD,
RARTOM T ETHENDLZD, i
T DO TE RS AE-—LEZIZTN
BHok0nWhD X E/2, THEBEGE) 2R
RORATY, TR —fkTy AT
EN7DT2ZEHHIATT L &
Dunker [ZfZE S, LU, Z DMRLT -
ABHNEDH S DRMEFETRICADIAA
TEBERIE, FEHICREL Th 3,
ZFNIX 1995 411 H 16 HO4# 12
K40 77, At FE UCTEEEL Tk
Ty v R UNRIRE CREIZ V= y) T,
fhih 4 Chuck Kissinger @& = F—728
BN CWB IR D Z &7 o7z, Dunker
X, A==V (B
ET2MEED 1) oGz R
FTAIA4 FZEDOH Tz, Dunker 73
HHULZDX, 208G TIE%
K, ZTTRIFTOBRE ST, X HkS
BT TR E A E DHEFIEHE I N
TWADIZ, 2D 1 »RTiE, fEIED
DITECTY I BEOWEP IO 57z
WEWNS, ERSHEMTRIN TN,
Kissinger i, )V =2 =YVt D
e R CHEIE AL R T 20T,
DN —T T DR RN T D
TEMRIELRDE, ETFL Tz,
2T L%, & Dunker (X35
%, TOREINZY VINTHED,
FLLEL BB LU TCERLF I 2H %5
TP, T THEYF DL
BT, YNNI EOHEIX, ZOMEE

14

Breaking the protein rules

TANGUY CHOUARD 2011#3 81085 Vol. 470 (151-153)

EVSDHBEREYMZED 1 DD RITTHS.
CNEFEFTZLDRIBERZDD,

ENT ZRICHEEIC P E IS % &
ENTVWS, BlZIXEEEPRCOIE &
OO DI, MEDEPNSZDES
PETHD, ZHUE, 1894 £ TIC
{b223# Emil Fischer 8% L T2 T
FEAXNR) EFLTAHDLDE >
T3, L2L, Ale=a—J>rnl
DI, g2 70 < THHBEZ A
LTED, ZORANHE->TOARNES
I bz, # T Dunker (&, HHID
SHNTTH Ly VST ERIEPICE
NRZFHZ2D0, EEZDB LD,
FNEWHSPIZT 72O, Dunker @
W%eF— L, 2 INIEDE DD
THEDEARHA D, THDLE
BDOEZRICH B HBINICHIT D 7272 %
NNDD, ZYMTEINA LA T *
RTA VA 7ad 5 LEER LU, B
1. 2D 71275 LDFHNC XX,
DAY NI ED 40% R 30 7
SBEZIFEND LoD E S EAHH
i 1 A ERi->TB D, 728
25% (XIS E CARBAIZ E v S
& N BEOARAN TR, K oTE
B (W& 2 RIS 2 =01 A< fTbh T
W2 X RRIAPT D BESM) OB &
%0, MEGEEYEE IR AR 2h %
R L C&E 72, 20720, ¥V IN2ED
R, 2 OARBRIZ RS I H 231
GNBTENIFEAERPSTZDTE,
LU T4, RERPEANDRFR T X
TEITEEO>TNWS ), A7 YU T AW
i CREAY 7 V=7 M5 HY) O
7 vIN BV BL A T H D Peter
Wright (X, 201044 H, KkED7 > v
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kv D.C. TBH 72 K E R AR WLy 2
(AAAS) DEFETIS5HFLEZ, 20D
X 5 BFBEIMOAIA E, HRERIES
¥ (NMR) ZHWEHELPSEZ TS,
NMR T, NE %% 28 7 G DR
ThUNZDHEELZD LTHnTH, Z
DRGSO PICTEENTES, #
TS broll Elid, NEAIMEDHEAE
IZE S TARAIRBGAEDBEICH S, &
WS Z &R, ARAEERFDS 7 )
WRESY VSO EPHFEDO Y VNI B R
Rk U CHIBT 2 02T 720, AR
V% R OB 47 > 78 2 G DB DR &
WHEHT 202 LEDT2DE.TZ
5 L7ZdhZ I E THRBIFICIEEINT
ZEHATLR) & Wright X5 5,

RIIDFEEERVZED TS

UL, W EH 0% <k, SGIE
PEZNWEEZEZTNDE, T—ILKYE Ck
HazxFthy MilzZma—~qvy) @
fEiLeEH Td % Tom Steitz 1%, TEEREIC

IHEEDSLTEE . 20D DS LRADFF
Ty EEVEE, Tn 5D
W EGELH D, AT TITRET
ZNHEEELRIZGMbHE20bLNE
VAP, ¥ UNTEMELK X527 5H]
DEF/EFESTHOWATT J,

EOL VO ARANEZ P 2 2
YEa2—%— - 70l AR
MEZTHS, W iitilbd 3, 2
noix, BEYLMEFIFEMALEEE
ICSEBEICEIE P & o TRk s 5 2
EPHENTHWRESRY VNI HD
HBOHLTLUES SR, £/, 1074
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ENTOWARWY VS ZEOBEIZEY
DN TRIBHGERET 2 &M TE
RnEFRL, AEEIZZRS N EHE N
SWMEZDbDEFED EOTLEES
EEZDBZANDBNDS,

LPLZESIE0WhENWESS, LYY
HE NAX A7 177402 A, HlE
YT E L ST S AFRIE 2 SR
TE27 =D c EETEFoTNIEINE
2o AEIVEDEZRF X g —HaE N
544 I DSEAE TR % KO T
%, THEYE, AHAMEZFIFL TS £
JERBEEEEAHLTVWEZDTT, &
Wright (3353,

1950 ALK, AL TS 2%
UNIHEIFE, TSI EABNICRED
SRR D g b & E 2
SNTEL, ITRLE—MITRDLE
T, WEZ T ENTEDMHE—DIL
RECEEIZ, THD, LizddoT, bk
EnZnIEBHGNTHS D
DY UNTHIZ, TBrLEDDESIN
TWDTdy & Wright 1353, L2
L. 29 U7RITIE 1999 FEIcED D IR
&7z, Wright 1, ®FZ0 2210 720
ZEATICFTE L T 72 NMR ReBize 5o
Jane Dyson & & & IcfaSian-c ® = f#

L RERAHINZ: DICHERE R RO & &
ZAoNDB Y VINTEPRLZICTHERINT
W3ZEERLE, "5 ThbETHEHE
BELTCT ) EBUEEA VT 0 7R
PR2ERRAGE CREA > 57«0 7 F R Y R)
IZHTIE L T3 Dunker 13353,

WD 725D, By bzREE,
EDHW2NDIZY VINTBEIPE S5
THRET 22 EDTEZDH, LS
& 72, CNRS [ 3% 47 i AR AL A 28 i
(79 VR YT7-a—)b-4Txv
b) OREEEYEE TH B Joél Janin (X,
FZRMEIC DV TIEAABRZIT AN T
9, LEET, T, &5 U753
ﬁfmﬁ%ﬁé EDRTEZDR, L0

TEHRDTT ), ARAMEE WS
@%@#\ﬁ#tﬁ#A®%7wtmm
Nhxnksicillbinnsaniz, wTEAN
TFLTAXZRIZENTEZDD,

WWW.NATURE.COM/NATUREDIGEST

FRALEEEERIBETS4HEH

2007 4, erght@ﬁﬁ%'gkﬁﬂﬁbf
mt@iﬁnﬁ®a%%@#%x%%o
J7, ANTF 11k, H5PLOAFXD
BELTW2DTIEARL, AFXRZHH
LChAXOWICZRZDE, HilaSAHL
7= CREB I&, #EPiEAR L, H% <
D70t ABE-T 2 8EE T 2 o8
2872, CREB (%, DNA &fEEBd 2 &,
CBP WS & v N 2% Bk L T4
FTRIMERHD, F5 L THDGEIETF
DAL v FRANDZENTES, LD
L. CREB Ld CBP & 2% b 2571,
AEAZZIREPSA Y -T2, ES5L
o ZABIENTELDES DD,
FNEHSPICT 2720, Hillx,
i NMR A 2 F 12 Y 3 2 4 1E % B
J L. CREBOZTHOER, BXO
CBP & D ZHNZ T, DS
5 £ % CREB O# % {11 X)LDor
fREECHE Lz, ZZTho»okDI,
HEREERDB R E S LRI Z DI
IZ. CREB ®N¥# & 8 CBP & DT
RO SN2 L)
HBH, EVWSIEEoRY ZRIEEX
2, N TERIR) & v BT D
lEn2HALACLDE, k%
WO RAIZHI D8RS TIED LT 2728
2. FNTH WIS IR#I 2 LS &2 T
KT B0EDD B

CREB 0¥ &%, CBP 43 3 C
LickoT, 2S5 LEMEMERAZLTY
D7, TOFBAEBIEFADOTITHE
FiuR, AFEEEINT, HFRERS
AT BT EFRLTEY, CREB IZAH
Alch a2z, Bny v N 7HED
b PEMIIC CBP &fEAT 2 2 & TE,
ABRNCEEREL T3, & Wright 5 1%%
ZTW3%, ZLTC WrightlZ, 2D k5
B7OvRZADOBPIFT, <D TFIV
BIEY VN7 EIR, 2327 DI
W%ﬁﬁﬁﬁﬁ%ﬁi:t#f?%@f
FHand, EEZTNWD,

LAV EENLBWTIEEEE RIE
UL, Wl —BERERR X, S SICKRE 24T
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NEWS FEATURE

TIRR DFRFF

DFEMFORONBHETE, 52 NHOMIER
FL (IR RENEERTHEICRETBESNTL
3, LOLHLLOERATIE, —BBER (HH8(F
RAITE, 52/ \VHOBH BHWET BT EHTES,

AFEAFIR

RRDEZATIE. BRIIRPO(CIHVZLENTH
BORELE=RTHIES (=8%F) £43 (B). =
O ERE2(C—HLTHEY. BEE (=HFN) LHEET
BTENTES (H).

%ﬁ
£

BEeIBEMIUEREEND

B TS > /\0HE CREB ORRRIRES (&) |
HoNUBITWIETZENTVWS DT TIEFEL, 73#/\&
HES& TNEFALTHTOECE->TEES (H).

4
£

IAOEN |4

SUFIURET Y INVE Sicl [F, BEUIRETERR
AlTHY. 6 BOUSBEDZTNZTNA, HMDEIH DB
BBMIZ DD, CDIVNTEIG —EOBRFED
PRI T BS TS RRUAEEDEERE RO TS,

¢ Ed
cd=3

BEZTT-, ZUX, D ENB
DEEL WY VT BEOWER S
HMT&E 7%, Sicl EnWws v 7 FVRES
VONZEE, MR o B s T
T, Ml HDHENNTE S £ T DNA
OEBUZ T L —FZ DT T3, 2001
., ruv b RY (BFY) CTHAEOD
i A 2 5 9E L T 72 Mike Tyers O
F—Ll, ZDAAYFDAHZA L%
ARG D 7z, R DFER, Sicl LD 6
PHTCY YIBHEFME 2 &, Cded &
WHORD Y VN THEEFREDR DL T EDT
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NEWS FEATURE

%, Sicl ZZnic k> CHlldo % > 8
TEMHERRICE NS T EDR DD
72° ZLCSicl B3pfREns &, 7L —
XN T DNA OB 2R SN 3,
LTAW, ZONMMHBIEHERY A 2T
Tirbhzwv e, DNA OEHIZIEALL .
MR IER b H B,

HfE, 4 2% 52> TiEAEL, IEMC
6 ODV) VBEZITIN- THEFEIZAAL v
FEANDZET, 2D X5 2IEMEE
ZRILTWS, L2, MHE? S 3,
Cdcd 28V VBED =D IZFf> TV B H
BRMEDREG R 7 v ME, 2oz 1 DF
Dz, BB 1ARALrZnDIC, &
IROTO6 ETHRAONDEDIES DD,

Sicl Dz R{2720DHD EHSW
B AITII L 72 Tyers D F— LlZ,
M ® NMR # Y% ¢ b % Julie Forman-
Kay 12 % 2213 7z, 2008 4:, Forman-
Kay Offf7iZ O HiEwf%E B 72 - 7= Tanja
Mittag %, Sicl BAABHITH 2 2 &%
o Uz % Zhid, kL 72 iR 0E
Tk, BIREZ Lz, Cdcd &
AL TOWTHDIDEEENRTHEDLS
=DFE, ZOEAERIZ, —E DB
REOFTET S, SIS ERVMAE
FEDRGHRD K SICR A, ZLT, —
HTDEZ X, Sicl Fo6 DDV gk
DENZFNIB RKLIZT DD Cded K7 v
FCADTWEDBbIro7=Z 272, #
NEFELT, FY 77747 —DKD
D TARAZPED [>TV SE K5 7%A
A=V (15 R—YHBH),

Rz, MRF—LiFarEa—v—%F
FNERFEL, ZD¥ NI EOREIC
B9 29T —2 20T, Z2ZICh o
P SEALTHE T, ZOREHR, Sicl
F, FEALUIRETIIAREIZ D, 2R
aVNT MR ERMERIL TR D, N
WRIZ, TRTDY VBIEASE ) 70
BB RRT 2D Tk 0m#L
TWT, ZNIC X o TSicl 28 Cdc4 i
EORWTn3, EnSkiamicEo 7%,
V VB 6 ffd o THIO T, Cded &
Sicl &38R 0 £ < DI+ e B3 T
DMF S 4L, Sicl (e o AL B Sy i 5 i

16

WEIENR S, VWS DbUIE, oLk
T Sicl BZABA TR FNIE RS B NVD
F, PR WAFIEEE O F & Sicl ek
WIEPE T, 9T 2 7200k
Sicl 2l lO R TD7E25 5, W%
F—LIFHERATND, BRAIZ, TANT
DB Z NS> RAICDR TS & UL,
ETOL LIy VN7 E BRI
oTLED,

N=IN— FRPEERRY G CRER
A b)) OREEEY & TH S Stephen
Harrison (&, " Z D&% B BRI T
LBz, Tenws0b, WHAFHEF—
7 (Grmesl) I FIERSE LRI T
LY RKENICRO S Z &
%L ZOMKIE, 5 LS EED
ESRoTEIET 2D %R L THBH
5T9 ),

Forman-Kay (%, TR, IREDK
HizkoT, Z<OHFERLDTTFIL
Z [FARHCZOERICRE L TEAITE 2 K
ST UNTEIZ, IZPICDHHZDTIE
BOPEFZRZTND, TiUE, N7 O
BEREZTYZUNIE, DF0, A8
ZAS 2 0 FHAEEHOERFR v F 7 —
JIZBNWT, WbIEHL 2t %2 7z
LTWB2 U NOHIZE 5T, FricEH
BRWER, TCNETHESNT I AL
TSI D3 B DTFy & Forman-Kay
FES5, TZ25LENT Y VXN IHIZ,
BHEAMEEREZ b8 22ICFy v F
LTS R0WbITTY .,

Fik 3t 75 451 3, e 955 4900 1l K1 - p53 72,
I, HEDY T NABESR Y b T —
TICRFICHE R SNINT Y VNI ET
HO, E FOBAIC»DPDE T EDERD
%\, ph3 DD % X1k, Z D%
REM 72X HAEDREIEIC RO 2 Z & 3T
EZ51E, EBLALMEDHZHDD5
AHHNZEZSDET, HDEHSWDBE
BLEEZELD 52 D7, a7 KA Bk
KT, DNA REEEHD Y VN H L
DiEAT 2, AR UZ 2R
DEIFE E A EABHIT, MEFED O
ST FIVIBEST LG T I ENTE
%, Lob, —JTOEDNERD H 2 i
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BESME 5> NOE p53 (3. #iEZ
FOBRKOBE (18&) HdhsH. i
BEtOREMFEOBEERREB. TR
AGES (ZOM0e) OBEICLS.

X, £B3THALA YD ESIC, HEHH
Tt k> T4 EBEOEELIRED &
PO BDZDES rv Ty UK
2 (EE) o4 ¢ NMR 21
& 9 % Alan Fersht (%, p53 ®E W
RN TIZFAHARETH 2
Lix, FEVWHD FHA, FOORHLIX
B BVERWET ) LS,

FilloRE
UL2rL7aE, AHEHIZR Y X 72 DA
HIHTRONZ D2 E S, Rz
WH9EHIE% v, BhEid 2k < 100
EDL D D], MR 2T 2 &
E.YUNTEBIZEET Db ONH -
O LU TABEDPEDICES RN K
ST, ¥hTur 7 —X¥EMInBEEE
It Enznksic, HHLTELD
72, o TABIRZZY VIONOEDI T R
DS oz AT EiX, BorkrE
UsnRNDTY & Janin 35T 5,
L L, ARIIEZ B2 T 25 E
IF. Z5 LB RIEZE W20 DS JHRYE N
REFET, PIZIE, v PR - T500
W (R4 Y« —F 4 v AU—1)
THYUNIHEOMEEMZEMET S
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Ulrich Hartl {%, t FOfilacix, JEk
B E7ar 7 —EnU VY — L EWE
NAXMIZEHCIAD SNTED., ZDH
T SABANR & N 7 B Ui T
BENTES, LHHT S, £4H
A7 XN 7BEIX, BELTLES
brntEZEND, BRIRY VNI HE
IFEED | BEDIZFE D E LT VB
7 2l Rbooictmtkr 2
% nwoT, BHICKFZE NS
P57,

B2, FEAIZESY VN2 B IE, B
FLITHPLT 2 HRBIRIC k> T, 2Dk
M7 ) BHREER LD S S,
& Hartl i3 2%, S0z ug, 7 2
J AR B R G A BRI O R T ik 7
VD, EWVWSTER, TDT EF, AHH
WorHl7rars sp—RUCHE—&
LTWwanZ EzHHL T NG, ¥~
NI2BEPSYOHENS EHT T &
ENBZIENRBVDIC, TaT T AN
X, Z5 URERIRY v 8 2 B o N
iV EF3 2 LAENDRE?, R
X, ZDWMaDBUKIEY 2 BICEAT
WT, FHIZ 0 2S5 L5 H 2 B
R ZRE BN EE, ZhUEE .,

WWW.NATURE.COM/NATUREDIGEST

—HDE LA LEEERFOTNWEZ VN
28R TO TS LINEATLESH
HEDLIFHL <N, TDFEF,.
DEEDOTO 75 L%D MDD S 1
DDRA Y NE, F S EICHUKE S
S BBV DIX, BICH AR T
THL, SEIEREHBHZDITZ,
FrenxFEIicHizchrzoTnEd,) &
Dunker (338 3,
RELT, U NI2ENOTED T
S EHSHAPIREE DIz B 2 2 AR
DHPIZH % % TS 2 BII#HEH 80%
REIHETz7nr58E3% 0, Fill
IR Y 72 ZHERIX 50% 72, Z L T,
fimrE ., faftcesnelbns
2N HEPRT 3 0IcEN AT
2, "N PRI 7 v 75 Lidri
DHHLINTETHE T, L THEX
IS ET ) EFET DX, N—F LR
Bi CREAV 72NV M5E¥) O
Adam Godzik 72, Godzik I&. # % <
DY VNI EREDRENE HIES T4
INIEREEA = 7 F 7 &S KB
HEFET NI ZT A T T 4 7 A
TN—THFENTN5B,
FIANED LD & BEMIZONWTO
Einlz, BZ2oL oo B0tz ES
HTNBET 72, AHIMEFEERIIC
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Mercury rising
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Museum specimens reveal build-up of heavy metal in the Albatross.

Nadia Drake

42

Feathers from museum collections have helped scientists to
prove that mercury levels have risen in Albatrosses during the
past century.

To trace toxin levels over time, the researchers measured the
amount of methylmercury in breast feathers plucked from
specimens of the endangered black-footed albatross (Phoebastria
nigripes) collected between 1880 and 2002, from sites spanning
the northern Pacific Ocean. The results are published today in
the Proceedings of the National Academy of Sciences'.

Methylmercury is the organic form of the heavy metal that builds
up in tissues, and it is stably incorporated into feathers. Human
activities, such as the burning of fossil fuels, introduce mercury
to ecosystems, where it can taint the food sources of many
species, including humans.

Anh-Thu Vo, who designed the study while an undergraduate
at Harvard University in Cambridge, Massachusetts, says that
growing up near the Gulf of Mexico spurred an early interest in
the toxic effects of environmental pollutants.

"I'd always heard warnings about mercury bioaccumulation in
fish, but | really wanted to focus on seabirds because they are
among the top predators in the marine food web," says Vo, now a
graduate student at the University of California, Berkeley.

Apex predators such as the albatross are especially vulnerable
to mercury biomagnification, whereby the toxin becomes more
concentrated as it travels up through the food chain.

Going up

Vo and her collaborators found that methylmercury levels roughly
doubled over the 120-year study period, with an increasing
number of feathers from later years showing levels near the upper
limit of the sublethal threshold for the common loon?. It is not
known whether that same level adversely affects the albatross.

Collin Eagles-Smith, an ecologist for the US Geological Survey
in Corvallis, Oregon, who studies mercury bioaccumulation,

10.

1.

12.

says that the study "finally provides some strong evidence
for a phenomenon that had been widely speculated but never
supported with data".

But he says the lack of information on the physical effects of
mercury in the albatross is a concern. "We need to try and
understand whether or not these birds actually experience a
deleterious effect,” he says. "Sensitivity to mercury can vary
dramatically among seabird species.”

Study author Michael Bank, an ecotoxicologist at Harvard
School of Public Health in Boston, Massachusetts, agrees. "This
is an important data set, although it is difficult to make strong
inferences about the toxicological effects in this species,” he
says. "However, the methylmercury concentrations are high
enough that they likely warrant concern, especially since
mercury has no benefit for animal life."

Tenuous link

Daniel Jaffe, an atmospheric chemist at the University of
Washington in Bothell cautions against drawing conclusions
about global emission rates or sources from the study. "They
really focused on a large-scale change," Jaffe says, pointing to
small sample sizes from broadly distributed collection sites. "We
certainly know the emission pattern for mercury has changed
dramatically over the last century, but there are still things we
don't understand.”

Vo agrees that interpretive caution is necessary, explaining
that increasing methylmercury in the albatross only loosely
corresponds to estimates of increased anthropogenic mercury
output. Still, using preserved specimens is valuable for
understanding historical trends in exposure levels, Vo adds.
"These analyses can be expanded to different species, different
time frames, different regions, different contaminants," she says.
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