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Introduction 

This report contains the sedimentary denitrification rates from the Bering, Chuckchi and 

Beaufort Seas made during August-September 1992, and rates obtained in the Beaufort 

Sea off Pt. Barrow, Alaska, under late wintertime conditions (March 1993). The estimates 

made during August-September were based on both deployments of an automated in situ 

benthic flux chamber tripod and on pore water chemical profiles from cores analyzed 

aboard the R/V Alpha Helix. Wintertime observations were obtained using scaled-down 

versions of the in situ benthic flux chamber that were deployed through land-fast ice. The 



complete results are published by Devol, A.H., Codispoti, L.A. and Christensen, J.P. 

(1997).  

Methods 

Samples were taken both during the summer of 1992 (August-September) and the 

late winter of 1993 (March).  The summer sampling was accomplished on cruise 165 of 

the R/V Alpha Helix and consisted of seven stations (Table 1) denoted by letters on 

Figure 1. The winter station locations are denoted by numbers (1,2, and 3) in the inset to 

Figure 1. 

During the summer experiment, benthic flux measurements (Table 2) for 

dissolved oxygen, nitrogen, dissolved inorganic carbon, nitrate, and ammonium were 

made using the automated in situ benthic flux tripod “lander”. Both the lander and the 

analytical methods are described by Devol, Codispoti and Christensen (1997).  

During the winter an 8-wheel drive "Rolligan" (a large truck-like vehicle for 

driving across the ice) equipped with a 2-foot diameter ice auger and portable GPS 

system was used to reoccupy the two stations north of Point Barrow.  Winter benthic 

fluxes (Table 2) were measured using a smaller version of the flux chamber. Nutrient 

samples were frozen and returned to the University of Washington for analysis by 

autoanalyzer (Devol, Codispoti and Christensen 1997).  

During the summer cruise, sediment cores were also collected for the 

determination of pore water profiles of dissolved oxygen, nitrate and ammonium (Fig. 2) 

and for measurement of sulfate reduction rates (35SO4
= technique, Christensen 1989). 

Cores for determination of solute concentration profiles were taken with a HAPS corer 

(Kannerworff, 1973). High resolution (0.07 cm) oxygen and nitrate pore water sampling 



was accomplished by a whole core squeezing technique (Bender et al., 1987; Brandes and 

Devol, 1995). In addition, coarse resolution (0.5 to 1.0 cm) pore water samples for 

nitrate, ammonium, pH and alkalinity analysis were obtained by sectioning and 

subsequent centrifugation.  Squeeze core nitrate and dissolved oxygen, and sectioned 

core ammonium measurements for summer cruise sediment cores, by depth, are detailed 

in Table 3.   
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Table 1. Latitude, Longitude, depth, surface sediment carbon content and bottom water characteristics at 
the sampling stations.  Units are: Depth in m, Temperature in oC, Salinity in PSU, Dissolved oxygen in 
µM, and carbon content in percent of dry weight. 

 
Station Latitude Longitude Depth Temp. Salinity D.O. Wt. % C 

        
Sta. A 66o40.47”N 167o22.71”W 35 3.81 32.30 329 1.1 
Sta. B 67o24.15”N 168o54.71”W 48 3.13 32.69 327 1.2 
Sta. C 70o552.65”N 158o20.40”W 12 5.77 29.19 317 0.5 
Sta. D 71o23.97”N 156o16.62”W 11 4.94 28.40 316 1.5 
Sta. F 71o24.24”N 156o06.95”W 14 5.89 29.12 316 - 
Sta. H 70o19.22”N 164o37.11”W 41 3.78 32.21 322 0.9 
Sta. I 65o17.58”N 166o26.21”W 11 8.65 25.09 252 2.1 

        
 



 
Table 2.  Fluxes of the varrious chemical species measured in the lander flux chambers and 
sulfate reduction rate (SO4-R).  All fluxes are in mmoles m-2 d-1 except N2 gas and urea, which 
are in mg-atom m-2 d-1.  Lower case a and b represent the two replicate flux chambers of the 
large lander used during the summer. Stations 1, 2, and 3 are the stations occupied north of Pt. 
Barrow during the winter. 
 
Summer O2 N2 CO2 NO3

- NH4
+ Urea SO4-

R 
        

Station A-a 12.3   0.1 -0.71 -0.07 5.65 
Station A-b 19.8   0.07 -0.39 -0.15   

        
Station B-a        
Station B-b 18 1.69 -25.2 0.15 -0.75 -0.01 5.79 

        
Station C-a 15.2 0.94 -16.6 0 -0.39 -0.07  
Station C-b 11.2  -15.2 0 -0.52 0 2.98 

        
Station D-a 10.8   -0.1 -0.10 -0.14 4.64 
Station D-b 10.5 0.49 -16.4 -0.11  0.00 -0.14  

        
Station F-a 14.1 2.8 -22.8 -0.11 -0.56 -0.09 4.64 
Station F-b 9.4 1.4 -23.2 0.02 -0.41 -0.29  

        
Station H-a 8.3 1.3 -16.8 -0.11 -0.01 -0.03 4.68 
Station H-b 6.5 0.9 -6.8 -0.12 -0.09 -0.01  

        
Station I-a 8.5 1.8 -11.7 -0.09 0.00 0.01 3.66 
Station I-b 7.5  -10.5 -0.19 -0.80 0.04  

        
Station 1 10.1  -15.1 -0.65 0.00   
Station 1 7.6  -12.8 -0.07  0.01   
Station 1 8.1 1.38 -9.3 -0.02 -0.05   
Station 2 15  -17.6 -0.09 -0.03   
Station 2 14.5 2.1 -12.4     
Station 2 13.9   -0.08 -0.03   
Station 3 4.5 0.45 -5.2 -0.15 0.04   
Station 3 5.4 1.28  -0.02 0.00   
Station 3 5.5 0.78 -8.2     
 
 

 









 


