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Fig. 2. Distributions of temperature (left) and salinity (right) across the southeastern Bering Sea shelf during the spring cruises of 
1997, 1998, and J999. The locations of mooring stations are marked by arrows. 

shelf were similar both in 1997 and 1998. Similar to in 
early May 1997, warmer and saltier waler masses also 
occurred in the bottom layer over the shelf region. 
However, the area that was wanner and saltier than the 
4°C isotherm and the 32.7 psu isohaline was larger in 
1998 than in 1997. The depth of the 33 psu isohaline 
was slightly shallower in 1998 than 1997. The slope of 
the shelf-break front was more horizontal in 1998 than 
in 1997. During early May 1999, the ranges of the tem­
perature (-1.2 < T < 3.6°C) and salinity (31.8 < S < 
33.1 psu) were similar to those in May 1997 but the dis­
tributions were more similar to those in May 1998 

(Fig. 2). However, there was no temperature signal that 
would suggest the export of middle shelf water onto the 
outer shelf. The distributions of the temperature and 
salinity in the bottom layer over the shelf were slightly 
cooler (OA°e) and saltier (0.2 psu), and the 33 psu iso­
haline occurred farther inshore over the outer shelf 
region compared with the previous two years. However, 
the slope of the shelf-break front was similar to that in 
1997. 

The profiles of the temperature and salinity indi­
cated a strong influence of ice melt water along the 
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Fig, 3. Distributions of temperature (left) and salinity (right) along the 70 In isobath in the middle domain during the spring cruises 
of 1997, 1998, and 1999, The locations of mooring stations are marked hy aITOWS, 

70 m isobath transect, which was much more promi­ water masses in the bottom layer of the northern and
 
nent in tbe northern part than in the southern part of the southern parts of the transect (Fig, 3),
 
transect. The properties of the water column were not
 
homogeneous and also showed large interannual varia­


Distribution ofNutrientstions (Fig, 3), During 1998, a relatively warm (>2°C) 
and saline (>32 psu) water mass occurred in the water During the spring of 1997, 1998, and 1999, the con­
column around the 100 km region of the transect and centrations and the spatial distributions of nitrate and 
the temperature and salinity along the transect were ammonium showed strong variations in the across shelf 
slightly higher than in 1997 (Fig, 3). During early May transects (Fig, 4), During early May 1997, the nitrate 
1999, the distribution of the temperature and salinity concentrations ranged from 0,5 to 22 11M over the shelf 
clearly showed the intrusion of the warm and saline region. Low nitrate concentrations «111M) occurred in 

OCEANOLOGY Vol 45 No, 3 2005 



__

380 RHO el al. 

Nitrate, ~m
 

M3 t
 
o .,. ., '" .. "" .~ 

50~~liJ
i .rt(!J:~ · G ~.lOO .•• 

p !Ifl~\ 
150 ,~ , 

\ 
I May 6 7.1997

200 U ..__ --L-- ­L-- 1 

N • i{Y
•;J. :-1 

I 

;~ , 

18. 6-1.1997 

i 
I 
I 

L..- ---L M-.lll~ lU-l_~~ 

..c
 
0..
 
<l,) 

o 
150 

1ay 6-8. 1999 

100 200 300 400 a 100 
km km 

Fig. 4. Distributions of nitrate (left) and ammonium (right) across the southeastern Bering Sea shelf during the spring cruises of 
1997, 1998, and 1999. The locations of mooring stations are marked by ,mows. 

most of the surface layer «20 m) across the shelf. (Fig. 4). The center of the high ammonium concentra­
However, a relatively high nitrate concentration tions (ca. 8-14 j...lM) occurred around mooring site M2 
(ca. 9 j...lM) occurred at the outer shelf station, where a and was vertically homogeneous throughout the water 
saline water mass outcropped in the surface layer as column. The ammonium concentrations gradually 
indicated by the 32 psu isohaline. In the bottom layer of decreased away from the M2 station and were less than 
the middle shelf, the nitrate concentrations were still 1 j...lM over the outer shelf region. A subsurface tongue­
high (>8 ~M). There were high nitrate concentrations like structure of the 3 fl-M ammonium concentration 
(>20 j...lM) in the bottom layer over the outer shelf. A occurred at about a 7S m depth over the outer shelf 
strong gradient of ni trate concenlTations, from 10 to region at the 120 m isobath (Fig. 4). 
20 11M, occurred at the shelf-break front (Fig. 4). The During early May 1998, the nitrate concentrations 
ammonium concentrations ranged from 0.3 to 14 ~M were slightly higher over the entire southeastern Bering 
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