
American Association for the Advancement of Science 
Sc!ence serves ~ t s  readers as a forum for the presentation 
and discusson of Important issues related to the advance- 
ment of sclence includ~ng the presentation of minority or con- 
flcting ponts of vlew. rather than by publshlng only materal 
on which a consensus has been reached Accordingly, all ar- 
ticles published n S c i e n c ~ i n c u d i n g  edtor ias news and 
comment, and book revews-are sgned and reflect the ~ndi-  
vidua views of the authors and not offcia ponts of vew 
adopted by the AAAS or the institutons wth whch the au- 
thors are aff lated 

~ 

Publisher: Richard S. Nicholson 

Editor: Daniel E Koshand, Jr 

News Editor: Ellis Rub~nsten 

Managing Editor: Patricla A. Morgan 

Deputy Edltors: Phllip H. Abeson (Engineering and Appl!ed 
Sciences), John I Brauman (Physical Sciences) 

EDITORIAL STAFF 
Assistant Managlng Editor: Nancy J. Hartnagel 
Senior Editor: Eleanore Butz 
Associate Edltors: Keith W Brockehurst, Martha Coleman, 
R Brooks Hanson. Barbara Jasny. Katrna L. Kelner Edith 
Meyers. L~nda J. M~ller, PhI l~p D Szuromi David F Voss 
Letters Editor: Christine Gilbert 
Book Revlews: Katherne Livingston, editor: Susan Milus 
This Week in Science: Ruth Levy Guyer 
Contributing Edltor: Lawrence I. Grossman 
Chief Production Editor: Ellen E Murphy 
Editing Department: Lois Schmitt, head; Mary McDan~el, 
Patricia L. Moe. Barbara E. Patterson 
Copy Desk: J o  S Granger, Jane Hurd, MaryBeth Sharte, 
Beverly Sh~elds 
Production Manager: Karen Schools Colson 
Assistant Production Manager: James Landry 
Art Director: Yoanda M Rook 
Graphlcs and Production: Holly Bshop  Catherne S Sskos 
Covers Editor: Grayce Finger 
Manuscript Systems Analyst: William Carter 

NEWS STAFF 
Correspondent-at-Large: Barbara J Culiton 
Deputy News Editors: Roger L e w n  Colin Norman 
News and CommenVResearch News: W~Iliam Booth. Greg- 
ory Byrne, Mark H. Crawford, Constance Holden, Richard A. 
Kerr Ellot Marshal. Jean L Marx Robert Pool. Lesle Rob- 
erts, Marjorie Sun. M. Mtchel  Wadrop 
European Correspondent: David Dickson 
Contributing Writer: John Wash 

BUSINESS STAFF 
Circulation Director: John G. Colson 
Fulfillment Manager: Ann Ragland 
Business Stan Manager: Deborah Rivera-Wenhold 
Classified ~dvertising Supervisor: 4a.e- hl3,;e-s:e.r 
Gulde to Blotechnoloav Products and Instruments: -. 
Shauna S. Roberts 

ADVERTISING REPRESENTATIVES 
Director: Earl J Scheraao 
Traffic Manager: 3.-i--ax <era 
Trafflc Manager (Recruitment): Gne- lar.er 
Advertislng Sales Manager: R war3  - Ciar es 
~ a r k e t l n ~ ~ a n a ~ e r :  ~ e r 6 e r t  L Burkund 
Employment Sales Manager: Edward C Keller 
Sales: New York, NY 10036, J. Kevin Henebry, 1515 Broad- 
way (212-730-1050); Scotch Plains, NJ 07076 C. Richard 
Call~s. 12 Unam Lane (201-889-4873); Chicago, L 60914 
Jack Ryan. 525 W Higgins Rd. (312-885-8675); San Jose. CA 
951 12 Bob B r n d e y  310 S. 16th St (408-998-4690); Dorset, 
VT 05251 Fred W Dleffenbach Kent H i  Rd. (802-867-5581); 
Damascus, MD 20872. Rick Sommer. 11318 K~ngs Valley Dr 
(301-972-9270). U K., Europe Nick Jones, +44(0647)52918: 
Telex 42513, FAX (0647) 52053 

Information for contributors appears on page XI of the 31 
March 1989 ssue. Editorla correspondence, Including 
requests for permssion to reprint and reprint orders, should 
be sent to 1333 H Street, NW, Washngton, DC 20005 Tee- 
phone: 202-326-6500 Advertislng correspondence should 
be sent to Tenth Floor, 1515 Broadway, New York, NY 10036. 
Telephone 212-730-1050 or WU Telex 968082 SCHERAGO. 
or FAX 21 2-382-3725. 

Oil Spills 

T he Alaskan oil spill has become the most studied and managed event of its kind. 
Some 30 teams from various state and federal agencies have, as their goal, assessment 
of damage accruing from it. Each morning at Valdez there have been briefing 

sessions attended by 60 to 70 scientists. The cleanup is being managed by a committee that 
includes representatives from about 12 state and federal agencies. 

Thus far the sequence of events following the spill has been governed by local factors 
such as wind, temperature, ocean currents, geology, and the composition of the Prudhoe 
Bay crude oil. Nevertheless events have been following a pattern similar to those observed in 
spills of crude oil elsewhere. 

Crude oils differ, but in general they contain hundreds, even thousands, of different 
compounds. Some are straight-chain hydrocarbons with carbon numbers ranging from 4 or 
5 to 35 or more. Other hydrocarbons have branched chains with a wide range of carbon 
numbers. Aromatic compounds such as benzene, toluene, and polynuclear hydrocarbons are 
substantially present. Other constituents include waxes and complex, high molecular weight 
asphaltenes. All of these substances and more are present in Prudhoe Bay crude oil. When 
ingested, most of the compounds are nontoxic. Notable exceptions are some of the aromatic 
compounds, including benzene and toluene. 

After a crude oil is spilled in a marine environment, many processes follow. A typical 
crude has a density of about 0.85, more or less, and this factor combined with winds, wave 
action, and currents leads to spreading, which is particularly rapid during the first 24 hours. 
During that period most of the components having boiling points below 200°C volatilize. 
As a result some of the toxic chemicals such as benzene are removed. The composition of the 
floating mixture is further changed immediately and later by photooxidation, biodegrada- 
tion, dispersion, and dissolution. About a day after the spill, depending on temperature and 
wave action, an emulsification of oil and sea water occurs, leading to formation of a highly 
viscous material that contains about 70% water. This material is very sticky, and it adheres to 
almost all objects that it encounters, including birds and sea otters. There has been one 
report of a minor fish kill in Prince William Sound. Observations at other oil spills indicate 
that dispersed oil is not toxic to zooplankton when ingested. It is eliminated in the feces. In 
general, oil chemicals are not concentrated in the food chain. 

In Prince William Sound local factors have affected the movement and behavior of the 
spill. Part of the time, the sea is relatively calm, but often it is roiled by winds that create 
waves 20 feet high and more. The amplitude of the tide is about 15 feet. The Alaska Current 
enters the Sound on the east and exits on the west. This flow has protected some of the 
Sound from major contamination and has carried part of the spill out of the Sound. As a 
result of various physical , biological, and chemical processes, the inventory of oil in Prince 
William Sound (originally 10 million gallons) dropped about 70% during the first 4 weeks 
after the spill. The U.S. Forest Service, one agency active at the site, quotes an Exxon 
estimate as follows: evaporated, 35%; recovered, 17%; burned, 8%; biodegraded, 5%; 
dispersed, 5%. The total in the form of oil slicks on Prince William Sound amounted to 10% 
of the original spill; that on the shoreline, 18%. A large fleet of vessels was mopping up the 
slicks, and in good weather was capturing about 120,000 gallons a day. Previous experience 
has shown that once the slicks become thin (some micrometers) they are fairly rapidly 
destroyed by photooxidation and microbial action. However, the tarry oil on 300 miles of 
shoreline will only slowly be removed by wave action and by a workforce of about 4000. 

Insofar as part of the oil leaves Prince William Sound and affects other portions of the 
Alaska coastline, Exxon will have additional problems. However, due to the cleanup, the 
flushing action of the Alaska Current, and the fact that some of Prince William Sound has 
escaped major contamination, it is likely that in a few years or  less, the fauna of the Sound 
will be substantially restored. But television viewers will not soon forget heartrending scenes 
of oiled birds and sick o t t e r s . - - - P ~ ~ ~ ~ ~  H .  ABELSON 
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