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fa-Sa+ fy-Sp+ f-S +f-S; =Sy, (2)
f,- 61°0, + f,- 6'%0, + f,- 610, + f;- %0, = 6™°0p, (3)
fa-PO*, + f,-PO*, + .- PO*, + f;- PO*; = PO*,, (4)

faa fpl fr! fi
18 ) 1
L] SX1 5 OX PO*X
18 * * — 3-
670 PO*(PO* = PO, + 0,/175 T 22Ra 2 Ra)an
~1.95 pmol/dm® (111 (  “x" apr i, ' R
" 228Ra 0.16~1.22
[15]. , Bg/m? , 0.55 Bg/m®(  1).
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Mackenzie
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[15.26] , 228Ra,
) ( l)l
228Ra
1 228Ra 228Ra/226Ra)A'Rl
(W) (N) m Im / 28Ra¥Bgm=>  Ra/Ra)ar.  fi(%) (%)
c1 169°49.5'  67°18.7' 47 0 6.123  31.852 0.61+0.05 0.67+0.06 32 68
(ol 170°0.6' 69°59.9' 50 0 0.725  25.633 0.35+0.07 1.25+0.27 229 59
(o 174°59.5'  70°0.7' 60 0 2.954  31.147 0.25+0.10 0.74+0.29 71 54
C10  173°54.3'  71°0.1' 35 0 1.155  26.669 0.54+0.01 1.25+0.09 204 5.9
Cll  172°29.6'  71°1.3' 38 0 -1.269  30.500 0.16+0.05 0.56+0.20 76 53
C12  170°2.1 70°40.1' 30 0 -0.876  30.520 0.76+0.06 0.65+0.05 6.7 5.4
C13  167°10.2'  70°28.8' 50 0 -0.001  31.021 0.41+0.07 0.32+0.05 66 2.6
C25  168°52.6'  71°42.0' 50 0 -0.319  29.099 0.19+0.06 0.68+0.24 123 57
C27  168°38.2'  72°29.6' 54 0 -0.974  30.291 1.22+0.09 0.78+0.06 72 44
C30  160°0.6' 71°15.3' 44 0 1.104  29.850 0.62+0.05 1.19+0.17 66 7.0
C33  158°56.5"  72°22.5' 50 0 0.379  28.395 0.95+0.08 1.09+0.10 9.2  10.0
C34  157°55.9'  73°25.2' 2700 0 -1.186  26.409 0.55+0.04 0.46+0.04 123 124
25 -1.100  29.616 n.d 0.50+0.03 -1.8 14.9
50 -1.016  31.769 n.d 0.53+0.03 -46 108
100 -1.510 32514 n.d 0.49+0.02 33 70
150 -1.509  33.027 n.d 0.33+0.02 21 40
200 -0.974  33.975 n.d 0.28+0.01 -09 27
500 0.470  34.823 n.d 0.08+0.02 15 0
C39  161°55.3'  75°16.1' 2080 0 -1.329  28.295 0.54+0.04 0.58+0.05 31 157
25 -0.944  29.382 n.d 0.64+0.06 0.1 157
50 0732 31.642 n.d 0.67+0.07 6.4 139
100 -1.396 32590 n.d 0.36+0.04 -35 109
200 -1.013  33.990 n.d 0.24+0.01 -1.7 53
300 0.410  34.694 n.d 0.12+0.03 08 20
500 0.569  34.823 n.d 0.26+0.02 -05 27
a) n.d
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C39 0 1.86 0.58+0.05 9.7+0.7 228p o
25 1.86 0.64+0.06 8.9+0.8
50 1.67 0.67+0.07 7.6+0.9 ' 280321
100 1.36 0.36+0.04 11.0+£1.0 226
200 0.78 0.24+0.01 9.840.3 Ra)ar.
300 0.44 0.12+0.03 10.8+2.4 5.0~11.0 a.
500 0.51 0.26+0.02 5.6+0.7
10 a ,
(100~300 m)
, C34 (5.4 a) « om
C39 (105 a), C34
C39 .
Smith 129 228Ral
226
Ra)ar.
T3 (84°N, 85°W) 230 m
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*28Ral**Ra)ar., Academic Publishers, 2000. 90—126
7-13 a. Ostlundml 3H 2 Aagaard K, Carmack E C. The Arctic and climate: A perspective.
3 Geophys Monogr Ser, 1994, 85: 4—20
H ' 3 Dickson B, Yashayaev I, Meincke J, et al. Rapid freshing of the
100~400 m 9~17 a. deep North Atlantic Ocean over the past four decades. Nature,

www.scichina.com

2893



M 3 b &

$52% F248 2007F 128

10

11

12

13

14

15

16

17

18

2894

2002, 415: 832—837[doi]

Bryden H L, Longworth H R, Cunningham S A. Slowing of the
Atlantic meridional overturning circulation at 25°N. Nature, 2005,
438: 655—657[doi]

Clark P U, Marshall S J, Clarke G K C, et al. Freshwater forcing of
abrupt climate change during the last glaciation. Science, 2001,
293: 283—287[doi]

Aagaard K, Carmack E C. The role of sea ice and other fresh water
in the Arctic circulation. J Geophys Res, 1989, 94: 14485—14498
Ostlund G, Hut G. Arctic Ocean water mass balance from isotope
data. J Geophys Res, 1984, 89: 6373—6381

Schlosser P, Newton R, Ekwurzel B, et al. Decrease of river runoff
in the upper waters of the Eurasian Basin, Arctic Ocean, between
1991 and 1996: Evidence from 580 data. Geophys Res Lett, 2002,
29(9): 1289, doi: 10.1029/2001GL013135

Anderson L G, Jutterstrom S, Kaltin S, et al. Variability in river
runoff distribution in the Eurasian Basin of the Arctic Ocean. J
Geophys Res, 2004, 109, C01016, doi: 10.1029/2003JC001773
Jones E P, Anderson L G, Swift J H. Distribution of Atlantic and
Pacific waters in the upper Arctic Ocean: Implications for circula-
tion. Geophys Res Lett, 1998, 25: 765—768[doi]

Ekwurzel B, Schlosser P, Mortlock R, et al. River runoff, sea ice
meltwater, and Pacific water distribution and mean residence times
in the Arctic Ocean. J Geophys Res, 2001, 106: 9075—9092[doi]
Guay C K, Falkner K K. Barium as tracer of Arctic halocline and
river water. Deep-Sea Res , 1997, 44: 1543—1569[doi]

Aagaard K, Coachman L K, Carmack E C. On the halocline of the
Arctic Ocean. Deep-Sea Res, 1981, 28: 529—545[doi]

Jones E P, Anderson L G. On the origin of the chemical properties
of the Arctic Ocean halocline. J Geophys Res, 1986, 91: 10759—
10767

. D : , 2003, 33(2): 127—138
Shi J X, Zhao J P, Li S J, et al. A double-halocline structure in the
Canada Basin of the Arctic Ocean. Acta Oceanol Sin, 2005, 24(6):
25—35

Yamamoto-Kawai M, Tanaka N. Freshwater and brine behaviors in
the Arctic Ocean deduced from historical data of 530 and alkalin-
ity (1929-2002 A.D.). J Geophys Res, 2005, 110, C10003, doi:
10.1029/2004JC002793

Schlosser P, Bonisch G, Kromer B, et al. Ventilation rates of the
waters in the Nansen Basin of the Arctic Ocean derived from a

19

20

21

22

23

24

25

26

27

28

29

30

31

32

multitracer approach. J Geophys Res, 1990, 95: 3265—3272
Wallace D W R, Schlosser P, Krysell M, et al. Halocarbon ratio and
tritium/*He dating of water masses in the Nansen Basin, Arctic
Ocean. Deep-Sea Res, 1992, 39: S435—S458[doi]

Krysell M, Wallace W R. Arctic Ocean ventilation studied with a
suite of anthropogenic halocarbon tracers. Science, 1988, 242: 746
—749[doi]

Ostlund H G. The residence time of the freshwater component in
the Arctic Ocean. J Geophys Res, 1982, 87(C3): 2035—2043
Rutgers van der Loeff M M, Key R M, Scholten J, et al. >®Ra as a
tracer for shelf water in Arctic Ocean. Deep-Sea Res , 1995,
42(6): 1533—1553[doi]

Hansell D A, Kadko D, Bates N R. Degradation of terrigenous
dissolved organic carbon in the western Arctic Ocean. Science,
2004, 304: 858—861[doi]

Y Y Y ) 26p,  228Ra
( ), 1994, 33( ): 86—

90

Jin M M, Shi J X, Lu Y, et al. Nutrient maximums related to low

oxygen concentrations in the southern Canada Basin. Acta Oceanol
Sin, 2005, 24(6): 88—96
Serreze M C, Barrett A P, Slater A G, et al. The large-scale fresh-
water cycle of the Arctic. J Geophys Res, 2006, 111: C11010, doi:
10.1029/2005JC003424

Y Y i ) 2264
228Ra. , 1994, 13(4): 394—399
Kaufman A, Trier R, Broecker W S. Distribution of ??®Ra in the
world ocean. J Geophys Res, 1973, 78: 8827—8848
Smith J N, Moran S B, Macdonald R W. Shelf-basin interactions in
the Arctic Ocean based on !°Pb and Ra isotope tracer distributions.
, 2003, 50: 397—416][doi]
Bauch D, Schlosser P, Fairbanks R. Freshwater balance and the

Deep-Sea Res

sources of deep and bottom waters in the Arctic Ocean inferred
from the distribution of H,*®0. Progr Oceanogr, 1995, 35: 53—
80[doi]

Dickson R D, Curry R, Yashayaev |. Recent changes in the North
Atlantic. Phil Trans R Soc Lond A, 2003, 361: 1917—1934[doi]
Shiklomanov | A, Shiklomanov A I, Lammers R B, et al. The dy-
namics of river water inflow to the Arctic Ocean. In: Lewis E L,
Jones E P, Lemke P, et al, eds. The Freshwater Budget of the Arctic
Ocean. Dordrecht: Kluwer Academic Publishers, 2000. 281—296

www.scichina.com


http://dx.doi.org/10.1038/416832a
http://dx.doi.org/10.1038/nature04385
http://dx.doi.org/10.1126/science.1062517
http://dx.doi.org/10.1029/98GL00464
http://dx.doi.org/10.1029/1999JC000024
http://dx.doi.org/10.1016/S0967-0645(97)00066-0
http://dx.doi.org/10.1016/0198-0149(81)90115-1
http://dx.doi.org/10.1016/S0198-0149(06)80015-4
http://dx.doi.org/10.1126/science.242.4879.746
http://dx.doi.org/10.1016/0967-0645(95)00053-4
http://dx.doi.org/10.1126/science.1096175
http://dx.doi.org/10.1016/S0967-0637(02)00166-8
http://dx.doi.org/10.1016/0079-6611(95)00005-2
http://dx.doi.org/10.1098/rsta.2003.1237

	加拿大海盆河水组分的平均停留时间 
	陈 敏①②  邢 娜①  黄奕普①②  邱雨生①② 
	关键词  西北冰洋  河水组分  停留时间  228Ra  226Ra  18O 



