View metadata, citation and similar papers at core.ac.uk brought to you by . CORE

provided by Xiamen University Institutional Repository

oooO0O010384
O O 0O 22420091151126

B R}

O0O00000a0n0

AdLkF MR E BB R HBIrEE SR AR
HI BRI 5T

Radium isotopes in the western Arctic Ocean
and the Prydz Bay and its Adjacent Areas,
Antarctic

177 X%
FFHIF: FRTH) %8
L LAR: HFES

A#FH H: 20126 A


https://core.ac.uk/display/41429457?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BiTRFF LR B AR

AAZRNFNAIB IR AAESINIES N, IRIISTAREIARAR.
ANERNEEPSZEMPATERDEKRIATUR, HENP
MESHINREIRG, FHREERIEH (Bl IRSHAESZAEIN
AT Y o

7N, SN ( ) IR (40) HIA AR
, RS )R (H) 252K EEE), £ (

) SRE=TTA. (BEMULBSAIRERAFRMENTARK
SKHREDR, KEWINEHASE, JUMERAIFR. )



B TRFEFMRIEFERF

ANARENASRE (PEARFAMESNUXAETRMIE
» SHMERBANERISEMNLN, FOEEBI JNEIBENIRRZ L
X (BRLRBAEB TR, BHFPMAEICRAE IASRBIBMER
BERSE. B, AAORENAZRSFMEXNAZEE L. MLt
SNNCSILRPNEBEHI TR, RSN ORI A E JREhR
, RAEFL., BHHERCONGESAFEAIE,

ASNNENET :

&

( )1 2B IAZREZATEEUENRESZMLN, T
F B OfE, BELERELRER,

E

( )2. MRE, A RN,

(BEEULBRAESAIT “v” B EBNAS. RESANCIA
REAE IAZREBZREBENNNICN, REEI IKFREEZR
SEEHNSANESOIN AT WARIFENESR, AT
FANEN, 19IEA LB, )

BIHA (FB)



m =

226Ra, 228RaZIAFTBIGNIIBE IR, BTFFRMEIALE, VIR Z

NATADXE. AN BRES@FSZIIENT. ALA226Ra, 228RaN7RERT
. 3B S TBACAKOFAI IR E BT R ENDBEKAAM. KiKahk. KIREGH
FBNEEE.

P5A6KFE226Ra, 228RaBNZ BN DMEZBEBARNK. REGEFIDEFK. K
RIZK, AKX, BETTARPIDRBR MRS SRR, SHSBARKA. 05
MAREEREENE, BNSEMRXA. NN KEEEHEER, BIKIEE
226RaZBWFM228RaZBRUE, HUKA228RaBDER FM226RaZ XK. 1RYE
226Ra, 228RaA(228Ra/226Ra)A. R. BY_FaRAHIE, ARIVENZ B X IR KIS
TeBEREAL, £ NEXNERIUEBEOAEMIESINRHBRNEET
NFBREFERBE —KBABENEN. BRSER. FBMIBEERKE
228Ra/226Ra) A. R. ST KAD M~ BIEBRENEMIEBRXAR, MIEXNER
I BRI K 1A BY228Ra/226Ra) A. RSB RIE L N5, RERBKEBERNZBHEE
BN EREEIIIIEP228RafIR TR, RIBHERKSERK
228Ra/226Ra) A. R. ST KADNT X ANER, HELNEXBRIBEREXIE
D KBDN TSR GRS, 7711. 2 a, FI/REBISHEEIREE KHI228Ratt,
BEATRRTRENERARKREKD228RaGEH, RASRRADERBEIU/RE-
FIF<BlS, F228Ra/226Ra)A. R 1T EHNIZ G FB4BAIBS5 I KA EEIR
B ARKD BN N0. 73 cm2/sF00. 41 cm2/s. MR EAFERREIRE X KIRGIKF
RN BRI (Ky) N1.0x 107 cm2/s,

FE BT RERTEIE, FREK226Ra, 228RattjHEF]228Ra/226Ra) A. R. 2
D EETROEINRIEES. EERX, RREEHEEDEME2IZNNEE, &
BB RO INTRaBIANTS, (BIERMREIKRBISER, BINIRYIXTRaBITIAR
D, FEL26RaLBEBRENTH AKX, M228RattEENIEERE IS MARET
o IRNES-226Ra/NERIAAR U E LA R BIASIIR KA TR0 DR, EHPKRIKSZ
MEIRXHIERNENE, SUWMBETAMETIMSINNGER, HAEBRERERNENIR



KE, BXBHERESREXKNDTRE, EBLEPREXNNDTRS. TN
EAKRAGEEXKBE. HE. 228Ratt)EE. 228Ra/226Ra)A. R. BZRATEEA
BEAEE, 30IE SIRMEIKIRBNEER “/Rift. 5” HcRisRE, RIE
228Ra/226Ra) A. R. SIKRUIKMELT (%) BIXAR, HBEHKEEHNRRBKRE
EREPMENNNIENT. 578.0 a; HI228RattBE SIKRIKDEALT (%) EHFE
BABMIENER, BRHSIRREIORFTEMNIEIREAERL0EINT® SBUIL,
73° ERATDEE, ZXIRERE IR EIREE K.

00008 ER; KiNan); dBItiKoF; EB0E



Abstract

Due to their different half-lives, radium isotopes, 226Ra and 228Ra, have been
successfully used as tracers for water mass and movement with different time
scales. In this study, 226Ra and 228Ra datas from the western Arctic Ocean, the
Prydz Bay and its adjacent areas of the Antarctic Ocean were present. The
distribution of 226Ra and 228Ra provided useful information on the water
masses, water transport and mixing, the residence time in the Arctic Ocean and
the Prydz Bay and its adjacent areas.

Spatial distribution of 226Ra and 228Ra in the western Arctic Ocean was
affected by the Bering Sea Water, the East Siberian Coastal Water, ice-melt
water, river water, the seabed sediments, the Beaufort Gyre and so on. Affected
by the northward flow of the Bering Sea waters, there were two distinct water
masses in the Chukchi shelf. High 226Ra and low 228Ra activity concentrations
occurred in the west of Chukchi shelf, while high 228Ra and low 226Ra in the
east. With the different pathways to the basin, two water masses were found at
different depths at the same location or different locations in the northern Canada
Basin. A good positive linear relationship was observed between
228Ra/226Ra)A.R. and the fractions of river runoff for Chukchi shelf waters, while
the 228Ra/226Ra)A.R. in the northern Canada Basin was located below the
regressive line. The low 228Ra/226Ra)A.R. in the northern Canada Basin was
ascribed to 228Ra decay during the shelf waters transporting to the deep basin.
The residence times of 5.7~11.2 a were estimated for the river waters in the
northern Canada Basin. The surface 228Ra activity concentrations in the Alpha-
Mendeleyev Ridge were lower than those reported in the Transport Dirift,
suggesting that the pathway of the Transport Drift has been shifted. The vertical
eddy diffusion coefficients at station B84B and B85 in the northern Canada Basin

were estimated by 228Ra/226Ra)A.R. as 0.73 cm2/s and 0.41 cm2/s,



respectively. The horizontal eddy diffusion coefficients (Ky) in the continental
slope regions of the southern Canada Basin was 1.0x107 cm2/s.

In the Prydz Bay and its adjacent areas of the Antarctic Ocean, surface 226Ra
and 228Ra activity concentrations, and 228Ra/226Ra)A.R. were all gradually
increased from the open ocean to inshore. Radium isotopes concentrations
increased with the increasing depth in the continental slope region, suggesting
the Ra input from the seabed sediments. However, in the front of Amery Ice Shelf,
226Ra had a uniform concentration, while 228Ra activity concentrations
decreased with the increasing depth, indicating a little input from the seabed
sediments. Based on the relationship between 226Ra and salinity, three water
masses were identified in the study sea areas. From the deep ocean to inshore
the ice melted water (IMW) fractions increase, with the maximum fraction occur in
the eastern Prydz Bay, corresponding to the minimum fraction of the Antarctic
Summer Surface Water (AASSW) and the maximum fraction of the Prydz Bay
Deep Water (PDW). The surface temperature, salinity, 228Ra activity
concentrations and 228Ra/226Ra)A.R. decreased from east to west along the
front of Amery Ice Shelf, testifying the major flow into the ice shelf occurs at the
eastern end and exits from the west. The elapsed times of water masses under
the Amery Ice Shelf were estimated as 7.5~8.0 a based on the relation between
the 228Ra/226Ra)A.R. and the IMW fractions fl (%). The relationship between
228Ra activity concentrations and fl(%) was different in the west part and the east
part of the Prydz Bay, indicating the upwelling of the Circumpolar Deep Water
was most probably in the north of 67°S and the west of 73°E.

Keywords: Radium isotopes; water transport and mixing; the western Arctic

Ocean; the Prydz Bay and adjacent areas
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