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General Circulation of the Bering Sea
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The picture above is a representation of the circulation in the Bering Sea from the NOAA/Pacific Marine Environmental Laboratory (PMEL) North Pacific Theme Page (http://www.pmel.noaa.gov/np/pages/seas/bseamap5.html).  The currents important for the MV Selendang Ayu spill are the Alaskan Stream, Aleutian North Slope Current and the Bering Slope Current.  The flow through the passes between the Aleutian Islands is missing in this diagram.  The net flow through the passes is northward, but the flow through any individual pass changes with the tides.  The result of the westward Alaskan Stream, the eastward Aleutian North Slope Current and the tides reversing the currents through the passes is a net clockwise flow around each Aleutian Island.  A more detailed picture of the overall circulation is given below. 
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This representation from Stabeno et al 1999 shows more detail of surface circulation (0-40 m).  Note the eddies in the southeastern corner of the deeper basin near Unalaska Island.  There was an initial loss of oil from the MV Selendang Ayu when the vessel grounded, and subsequent oil releases as tanks became damaged.  The oil released is likely to have been dispersed into tarballs through the high energy waves.  The small scale circulation of tidal reversals, wind driven currents and small scale eddies are not shown in these pictures, but do influence the movement of spills.

Drifting objects released at the same location at the same time (such as tarballs) tend to disperse in different directions over time.  The PMEL Fisheries-Oceanographer Coordinated Investigations (FOCI) program has been releasing drifters in this area for more than a decade.  Animations of the FOCI drifter releases 1986-2004 can be found at the FOCI data page (http://www.pmel.noaa.gov/foci/FOCI_data.html).  These drifters are drogued to 40m and the animations generally highlight a 5-day running time segment of the trajectory.  In particular, the 1986-1998 animation (http://www.pmel.noaa.gov/card/stabeno/drifter2.html)  shows how variable the currents are in speed and direction, and highlight the chaotic nature of the flow due to abundant eddies.  Some of the individual movies have drifters in the vicinity of the spill: 2001 (end of year into Jan 2002), 2002 (February) and 2004 (January).  

We have examined drifter simulations using the Alaska Fisheries Science Center Ocean Surface Current Simulations (OSCURS http://www.afsc.noaa.gov/refm/docs/oscurs/get_to_know.htm) model, with drift tracks starting December 8th – 15th and continuing through the end of December.  This tool is designed to be a simple model for estimating large-scale surface drift over a period of months primarily due to winds.  Unfortunately the sea level pressure maps used by this model were not available for January.  Though the drift tracks start at the vessel location and other areas nearby, we have chosen not to include the diagram.  This is because the nearshore circulation such as the tides, Aleutian North Slope Current, currents between the passes, and individual Aleutian Islands are not simulated in the model.  The results do show that model drifters separate significantly over time, as one would expect.

Oil that moved north into the Aleutian North Slope Current may then have  

(1) headed eastward onto the shelf, 

(2) turned northward into the Bering Shelf Current, 

(3) been caught up in a eddy and later joined the Bering Slope Current 

(4) been caught up in an eddy and recirculated into the Aleutian North Slope Current. 

Oil could circulate around the island with the tides.  Though the net transport through the Aleutian passes is to the north, oil could move southward through a pass into the Alaskan Stream and be carried westward in the current or caught in a eddy and be recirculated.  If a group of tarballs were released at the same time and the same location, each could take one of the above paths.

Surface oil is also influenced by winds. The Aleutian Low dominates the wind circulation in the Aleutian Islands and the Bering Sea.  Rather than a single low pressure system, the Aleutian Low is actually a series of low pressure systems that move along the Aleutian Island chain from west to east.  As the low pressure system moves by with counterclockwise (cyclonic) circulating wind, the wind experienced by an observer changes direction dramatically.  Three to five low pressure systems move along this storm track each month in winter (Overland and Pease, 1982). 

Conclusions

Based on the available science, oil released from the MV Selendang Ayu that did not beach would be expected to disperse widely in the southeastern Bering Sea.  Contact with tarballs in open water would be unlikely, but not impossible.  Over time, the oil would disperse further generally following the Bering Sea circulation outlined above.  Releasing drifters from the wreck site at this time would not be useful in locating the oil released earlier from the ship. 
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